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Impulse noise, hearing, chinchilla, audiometry, and 

of a traumatic exposure. However, existing criteria for exposure to impulse noise do not 
consider the frequency spectrum of an impulse as a variable in the evaluation of the hazards 
to the auditory system. This report presents the results of a study that was designed to 
+termine the relative potential that impulsive energy concentrated at different frequen- 
cies has in causing auditory system trauma. One hundred and eighteen (118) chinchilla, divid 

into 20 groups with 5 to 7 animals per group, were used in these experiments. Pre- and post- 

Exposure hearing thresholds were measured at 10 test frequencies between 0.125 and 8 kHz 
on each animal using avoidance conditioning procedures. Quantitative histology (cochleograms 

&s used to determine the extent and pattern of the sensory cell damage. The noise exposure 

stimuli consisted of six different computer-generated narrow band tone bursts having center 
fkequencies located at 0.260, 0.775, 1.025, 1.350, 2.450, and 3.550 kHz. Each narrow band 
exposure stimulus was presented at two to four different intensities. An analysis of the 

wewous ecwons are octsolere. 5tCUKIIY CLASbIt-ICAIIUN UP IHIS FAbt 



19. (Cont'd) 
The weighting function clearly demonstrates that equivalent amounts of impulsive energy con- 
centrated at different frequencies is not equally hazardous to auditory function. Comparison 
of this weighting function with the A-weighting function showed that A-weighting overestimates 
the hazard from low frequency impulses. Volume 1 of the report describes the study and discusses 
the results. Volume 2 contains individual threshold shifts and sensory cell loss data. 
It is available upon request from the SIC USAARL. 



Preface to Volume II 
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* 

This report is separated into two volumes. Volume I 
describes the study, presents the analyzed results and 
discussion. This Volume, Volume II, contains threshold shifts 
and sensory cell loss data for individual subjects. Volume II is 
organized by exposure group: 

Group exposed to 260 Hz center frequency 
at 146 dB peak SPL. . . . . . . . . . . . . . . e . . 1 

Group exposed to 775 Hz center frequency 
at 134 dB peak SPL . . . . . . . . . . . . . . . . . .20 

Group exposed to 775 Hz center frequency 
at 139 dB peak SPL . . . . . . . . . . . . . . . . . .38 

Group exposed to 775 Hz center frequency 
at 144 dB peak SPL . . . . . . . . . . . . . . . . . .57 

Group exposed to 1025 Hz center frequency 
at 129 dB peak SPL . . . . . . . . . . . . . . . . . .76 

Group exposed to 1025 Hz center frequency 
at 134 dB peak SPL . . . . . . . . . . . . . . . . . .95 

Group exposed to 1025 Hz center frequency 
at 139 dB peak SPL . . . . . . . . . . . . . . . . . 114 

Group exposed to 1025 Hz center frequency 
at 144 dB peak SPL . . . . . . . . . . . . . . . . . 132 

Group exposed to 1350 Hz center frequency 
at 129 dB peak SPL . . . . . . . . . . . . . . , . . 151 

Group exposed to 1350 Hz center frequency 
at 134 dB peak SPL . . . . . . . . . . . . . . . . . 170 

Group exposed to 1350 Hz center frequency 
at 139 dB peak SPL . . . . . . . . . . . . . . . . . 189 

Group exposed to 2450 Hz center frequency 
at 129 dB peak SPL . . . . . . . . . . . . . . . . . 208 

Group exposed to 2450 Hz center frequency 
at 134 dB peak SPL . . . . . . . . . . . . . . . . . 227 

Group exposed to 2450 Hz center frequency 
at 139 dB peak SPL . . . . . . . . . . . . . . . . . 246 

i 



Group exposed to 2450 Hz center frequency 
at 144 dB peak SPL . , . . . . . . . . . . . . . . . 266 

Group exposed to 3550 Hz center frequency 
at 124 dB peak SPL . . . . . . . . . . . . . . . . . 284 

Group exposed to 3550 Hz center frequency 
at 129 dB peak SPL . . . . . . . . . . . . . . . . . 303 

Group exposed to 3550 Hz center frequency 
at 134 dB peak SPL . . . . . . . . . . . . . . . . . 322 

Group exposed to 3550 Hz center frequency 
at 239 dB peak SPL . . . . . e . . . . - . . . . . . 341 

ii 



Summary data for the group exposed to: 

260 Hz center frequency, 146 dB peak SPL 

Animal # 

s35 

540 

S42 

s43 

s50 

To05 

- 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 
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260 Hz center frequency, 146 dB peak SPL 

Preexposure thresholds (dB SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

s35 23.0 8.0 0.0 0.0 3.0 -3.0 3.0 -3.0 0.0 5.0 
540 24.0 3.0 5.0 3.0 4.0 0.0 2.0 0.0 1.0 2.0 
S42 26.0 5.0 7.0 5.0 2.0 2.0 2.0 2.0 3.0 2.0 
s43 22.0 5.0 1.0 -3.0 -2.0 0.0 0.0 4.0 1.0 
s50 23.0 8.0 0.0 0.0 1.0 -1.0 3.0 3.0 2.0 
TO05 21.0 4.0 0.0 2.0 -1.0 1.0 1.0 3.0 2.0 1:o 

Mean 23.2 5.5 2.2 1.2 1.2 -0.2 1.8 1.5 1.5 3.2 
S.D. 1.7 2.1 3.1 2.8 2.3 1.7 1.2 2.6 1.0 1.7 

Postexposure thresholds (dI3 SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

535 
540 
S42 
s43 
s50 
To05 

Mean 
S.D. 

55.8 46.6 34.8 36.8 33.8 35.8 
24.6 5.6 7.6 3.6 4.6 2.6 
24.8 7.8 5.8 2.8 0.8 
38.0 32.4 1X 10.8 5.8 1.8 
41.0 28.0 14.0 2.0 5.0 11.0 
21.0 4.0 2.0 -2.0 -1.0 5.0 

_-----_--_-_l____-_________________pl___~~~~~. 
34.2 20.7 13.2 9.5 8.5 9.5 
13.3 17.5 11.4 14.0 12.6 13.4 

35.8 
0.6 
8.8 

11.4 
13.0 
1.0 

11.8 
12.9 

21.8 22.8 21.8 
0.6 :': 2.6 
0.8 2 8 
8.6 10:8 9:8 
7.0 9.0 
5.0 11.0 

.----_---_-----_--_--_ 
7.3 8.2 9.5 
7.8 7.8 7.0 

Permanent threshold shift (do) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

535 
540 
S42 
s43 
s50 
TO05 

Mean 
S.D. 

32.8 38.6 34.8 36.8 30.8 38.8 32.8 24.8 22.8 16.8 
0.6 2.6 2.6 0.6 0.6 2.6 -1.4 0.6 2.6 0.6 

-1.2 2.8 0.8 0.8 0.8 -1.2 6.8 -1.2 -1.2 0.8 
16.0 27.4 11.8 13.8 7.8 1.8 11.4 4.6 9.8 5.8 
18.0 20.0 14.0 2.0 4.0 12.0 10.0 4.0 4.0 4.0 

0.0 0.0 2.0 -4.0 0.0 4.0 0.0 2.0 2.0 10.0 
---------_-----_--- ----__-----~-----~~-________I____________---_--_-- 

11.0 15.2 11.0 8.3 7.3 9.7 9.9 5.8 6.7 6.3 
13.6 15.9 12.9 15.2 11.9 14.9 12.3 9.6 8.7 6.2 

a 











260 Hz center frequency, 146 dB peak SPL 

Total number of cochlear sensory cells missing 

Animal 
number 

Inner 
hair 
cells 

1st row 2nd row 3rd row Total 
outer outer outer outer 
hair hair hair hair 
cells cells cells cells 

s35 123 1304 1160 669 3133 
s40 22 319 167 260 746 
S42 23 72 106 102 280 
s43 

8; 
75 93 80 248 

s50 308 245 250 803 
T005 5 51 48 41 140 

Group mean 43 892 
S.D. 48 1132 
S.E. 19 462 

Total sensory cell losses over octave band lengths of the 
cochlea centered at the frequencies indicated 

Octave band Inner 
center hair 

frequency cells 

Outer 
hair 
cells 

Group means 

0.125 kHz 3.8 79.0 
0.25 kHz 6.0 171.8 

0.5 kHz 25.5 263.2 
1 kHz 1.2 123.8 
2 kHz 1.3 148.7 
4 kHz 1.2 75.8 
8 kHz 2.0 10.0 

16 kHz 2.3 19.3 

Standard deviations 

0.125 kHz 2.1 63.6 
0.25 kHz 11.8 170.8 

0.5 kHz 36.6 264.4 
1 kHz 1.5 245.2 
2 kHz 1.6 324.5 
4 kHz 1.0 154.7 
8 kHz 1.3 6.1 

16 kHz 3.8 25.0 
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260 Hz center frequency, 146 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla S35D 

0.125 kHz 5 63 
0.25 kHz 30 240 

0.5 kHz 86 261 
1 kHz 0 278 
2 kHz 0 291 
4 kHz 0 158 
II kHz 1 4 

16 kHz 1 9 

TOTALS 123 1304 

46 42 151 1 
121 121 482 88 
257 130 648 176 
280 58 624 0 
298 222 811 3 
146 a7 391 1 

3 a 15 0 
1 1 11 0 

1160 669 3133 269 

Chinchilla S4OD 

0.125 kHz 5 54 41 68 163 
0.25 kHz 2 91 57 80 228 

0.5 kHz 6 141 54 78 273 
1 kHz 3 15 2 11 28 
2 kHz 2 5 4 8 17 
4 kHz 0 a 5 2 15 
8 kHz 4 5 4 8 17 

16 kHz 0 0 0 5 5 

TOTALS 22 319 167 260 746 

Chinchilla S42D 

0.125 kHz 6 7 9 11 27 
0.25 kHz 1 33 32 33 98 

0.5 kHz 4 2 8 3 13 
1 kHz 3 3 1 6 10 
2 kHz 4 7 9 4 20 
4 kHz 2 1 22 a 31 
8 kHz 2 2 0 10 12 

16 kHz 1 17 25 27 69 

TOTALS 23 72 106 102 280 

a 

Inner Outer 
pillar pillar 
cells 

0 
0 
0 
3 
0 
0 
1 
0 

4 

0 
0 
0 
0 

: 
0 
0 

0 

cells 

14 
a3 

I. 1 2 
0 
0 
2 
0 
0 

211 

0 
22 

4 
1 
2 
0 
0 
0 

29 

5 
1 
0 
0 
0 
0 
0 
1 
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260 Hz center frequency, 146 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer Inner Outer 
hair hair hair hair hair pillar pillar 
cells cells cells cells cells cells cells 

Chinchilla S43D 

i 0.125 kHz 3 
0.25 kHz 0 

0.5 kHz 1 
1 kHz 0 
2 kHz 0 
4 kHz 1 
8 kHz 1 

16 kHz 1 

TOTALS 7 

5 3 15 23 0 2 
5 2 7 14 0 0 

39 48 41 128 5 21 
10 25 5 40 0 3 
12 7 5 24 0 0 

2 5 1 8 0 0 
2 3 5 10 0 0 
0 0 1 1 0 0 

75 93 80 248 5 26 

Chinchilla S5OD 

0.125 kHz 4 23 23 31 77 0 
0.25 kHz 2 67 43 54 164 1 

0.5 kHz 56 192 166 146 504 127 
1 kHz 1 7 7 4 18 0 
2 kHz 2 7 4 3 14 0 
4 kHz 2 3 1 3 7 0 
8 kHz 3 2 0 3 5 0 

16 kHz 10 7 1 6 14 0 

TOTALS 80 

Chinchilla TOO5 

308 245 250 803 128 112 

0.125 kHz 0 7 
0.25 kHz 1 32 

0.5 kHz 0 2 
1 kHz 0 1 
2 kHz 0 3 
4 kHz 2 1 
8 kHz 1 0 

16 kHz 1 5 

5 
9 
9 

20 
0 
0 
0 
5 

21 
4 
2 
2 
3 
2 

:, 

33 
45 
13 
23 

6 
3 
1 

16 

TOTALS 5 51 48 41 140 0 

0 
3 

109 
0 
0 
0 
0 
0 
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260 Hz center frequency, 146 dB 

Total sensory cell losses over octave 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Group means 

6.25 125 kHz kHz 6.0 3.8 78.0 26.5 

0.5 kHz 25.5 106.2 
1 kHz 1.2 52.3 
2 kNz 1.3 54.2 
4 kHz 1.2 28.8 
8 kHz 2.0 2 . 5 

16 kHz 2.3 6.3 

21.2 31.3 79.0 0.2 3.5 
44.0 49.8 171.8 14.8 18.2 
90.3 66.7 263.2 51.3 41.0 
57.2 14.3 123.8 0.5 0.7 
53.7 40.8 148.7 0.5 0.3 
29.8 17.2 75.8 0.2 0.3 

1.7 5.8 10.0 0.2 0.0 
5.3 7.7 19.3 0.0 0.2 

TOTALS 43.3 354.8 303.2 233.7 891.7 67.7 64.2 

G~:oup standard deviations 

0.125 kHz 2.1 25.8 18.7 
0.25 kNz 11.8 84.9 43.0 

0.5 kHz 36.6 108.4 100.0 
1 kHz 1.5 110.7 113.5 
2 kHz 1.6 116.1 119.7 
4 kHz 1.0 63.3 57.5 
8 kHz 1.3 1.8 1.9 

16 kHz 3.8 6.4 9.8 

TOTALS 47.6 480.6 425.3 

21.2 63.6 
45.2 170.8 
62.2 264.4 
21.6 245.2 
88.8 324.5 
34.3 154.7 

3.4 6.1 
9.8 25.0 

231.8 1131.9 

peak SPL 

band frequencies 

Inner Outer 
pillar pillar 
cells cells 

0.4 5.5 
35.8 32.9 
79.1 54.4 

1.2 1.2 
1.2 0.8 
0.4 0.8 
0.4 0.0 
0.0 0.4 

110.7 82.4 
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260 Hz center frequency, 146 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer 
hair hair 
cells cells 

Chinchilla S35D 

2 

I 0.125 kHz 3.6 35.0 
0.25 kHz 12.6 75.7 

0.5 kHz 36.1 83.1 
1 kHz 0.0 92.3 
2 kHz 0.0 94.7 
4 kHz 0.0 51.4 
8 kHz 0.4 1.2 

16 kHz 0.4 3.0 

Chinchilla S4OD 

0.125 kHz 3.6 30.0 22.7 37.7 30.1 0.0 0.0 
0.25 kHz 0.8 28.7 18.0 25.3 24.0 0.0 6.9 

0.5 kHz 2.5 44.7 17.1 24.7 28.8 0.0 1.2 
1 kHz 1.2 5.0 0.6 3.6 3.1 0.6 0.3 
2 kHz 0.8 1.6 1.3 2.6 1.8 0.0 0.6 
4 kHz 0.0 2.6 1.6 0.6 1.6 0.0 0.0 
8 kHz 1.6 1.6 1.3 2.6 1.8 0.2 0.0 

16 kHz 0.0 0.0 0.0 1.6 0.5 0.0 0.0 

Chinchilla S42~ 

0.125 kHz 4.3 3.8 4.9 6.0 4.9 
0.25 kHz 0.4 10.3 10.0 10.3 10.2 

0.5 kHz 1.6 0.6 2.5 0.9 1.3 
1 kHz 1.2 0.9 0.3 1.9 1.0 
2 kHz 1.7 2.2 2.9 1.2 2.1 
4 kHz 0.8 0.3 7.0 2.5 3.3 
8 kHz 0.8 0.6 0.0 3.2 1.3 

16 kHz 0.4 6.1 9.0 9.7 8.3 

outer outer 
hair hair 
cells cells 

outer 
hair 
cells 

Inner 
pillar 
cells 

Outer 
pillar 
cells 

25.5 23.3 27.9 0.3 7.7 
38.1 38.1 50.6 18.1 26.1 
81.8 41.4 68.8 35.5 35.6 
95.6 19.2 69.0 0.0 0.0 
97.0 72.3 88.0 0.6 0.0 
47.5 28.3 42.4 0.2 0.6 

0.9 2.5 1.5 0.0 0.0 
0.3 0.3 1.2 0.0 0.0 

11 
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260 Hz center frequency, 146 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla S43D 

0.125 kHz 
0.25 kHza 

0.5 kHz 
1 kHz E 
2 kHz 0:O 

Chinchilla S5OD 

0.125 kHz 2.8 12.5 12.5 
0.25 kHz 0.8 20.9 13.4 

0.5 kHz 23.3 60.3 52.2 
1 kHz 0.4 2.2 2.2 
2 kHz 0.8 2.2 1.2 
4 kHz 0.8 0.9 0.3 
8 kHz 1.1 0.6 0.0 

16 kHz 4.1 2.3 0.3 

Chinchilla TOO5 

0.125 kHz 0.0 
0.25 kHz 0.3 

0.5 kHz 0.0 
1 kHz 0.0 
2 kHz 0.0 
4 kHz 0.7 
8 kHz 

16 kHz 

2.4 
1.4 

11.1 
2.9 

E 
0:5 
0.0 

3.6 2.5 10.8 5.6 
9.3 2.6 1.1 4.3 
0.5 2.6 0.5 1.2 
0.3 6.1 0.6 2.3 
0.9 0.0 0.9 0.6 
0.3 0.0 0.6 0.3 
0.0 0.0 0.3 0.1 
1.6 1.6 2.0 1.7 

1.4 7.4 3.7 
0.5 1.9 1.3 

13.7 11.7 12.2 
7.4 1.4 3.9 
2.0 1.4 2.3 
1.4 0.2 0.7 
0.8 1.4 0.9 
0.0 0.3 0.1 

16.9 
16.8 
45.9 

1.3 
0.9 
0.9 

::; 

14.0 
17.0 
52.8 

1.9 
1.4 
0.7 
0.5 
1.5 

Inner Outer 
oillar pillar 
cells cells 

0.0 

;:: 
0.0 
0.0 
0.0 

::: 

;*; 
25:2 

0.0 
0.0 
0.0 

E 

0.9 
0.0 
6.0 
0.8 
0.0 
0.0 
0.0 
0.0 

0.0 
0.9 

34.2 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

ii*; 
0:o 

K 
a:0 

0.0 0.0 
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260 Hz center frequency, 146 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer 
hair hair hair 
cells cells cells 

outer 
hair 
cells 

outer 
hair 
cells 

Group means 

0.125 kHz 2.70 14.55 11.58 17.02 14.38 0.05 1.88 
0.25 kHz 2.48 24.38 13.77 15.59 17.91 3.05 5.70 

0.5 kHz 10.63 33.38 28.32 20.85 27.52 10.27 12.83 
1 kHz 0.47 17.27 la.70 4.67 13.54 0.10 0.18 
2 kHz 0.55 17.52 17.40 13.22 16.04 0.10 0.10 
4 kHz 0.43 9.33 9.63 5.52 8.16 0.03 0.10 
a kHz 0.75 0.75 0.50 1.82 1.02 0.03 0.00 

16 kHz 0.93 2.17 1.87 2.63 2.22 0.00 0.05 

Group standard deviations 

0.125 kHz 1.56 14.45 10.48 12.00 11.93 0.12 3.04 
0.25 kHz 4.97 26.90 13.60 14.34 la.05 7.37 10.34 

0.5 kHz 15.34 34.57 31.93 19.80 28.13 15.90 17.24 
1 kHz 0.59 36.80 37.78 7.19 27.20 0.24 0.33 
2 kHz 0.69 37.82 39.01 28.95 35.26 0.24 0.24 
4 kHz 0.38 20.63 la.72 11.19 16.81 0.08 0.24 
a kHz 0.52 0.56 0.57 1.12 0.65 0.08 0.00 

16 kHz 1.56 2.28 3.54 3.54 3.02 0.00 0.12 

Inner Outer 
pillar pillar 
cells cells 

13 















Summary data for the group exposed to: 

775 Hz center frequency, 134 dE! peak SPL 

Animal # 

Till 

T132 

T136 

uo2 

uo5 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

20 



775 Hz center frequency, 134 dB peak SPL 

Preexposure thresholds (dE! SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

Till 25.0 8.0 0.0 2.0 1.0 1.0 1.0 1.0 2.0 7.0 
T132 22.0 8.0 2.0 4.0 -3.0 -1.0 0.0 1.0 2.0 11.0 
T136 21.0 8.0 4.0 2.0 5.0 1.0 3.0 1.0 2.0 9.0 

D uo2 22.0 7.0 -3.0 3.0 -2.0 0.0 -2.0 -2.0 3.0 4.0 
uo5 26.0 1.0 3.0 5.0 4.0 4.0 0.0 2.0 3.0 0.0 

__________________---~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~------- 
Mean 23.2 6.4 1.2 3.2 1.0 1.0 0.4 0.6 2.4 6.2 
S.D. 2.2 3.0 2.8 1.3 3.5 1.9 1.8 1.5 0.6 4.3 .i 

Postexposure thresholds (dB SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

Till 24.0 11.0 5.0 5.0 4.0 6.0 6.0 6.0 5.0 10.0 
T132 22.6 9.6 1.6 1.6 2.6 0.6 0.6 6.6 5.6 6.6 
T136 28.0 13.0 7.0 5.0 6.0 8.0 6.0 8.0 9.0 8.0 
uo2 19.0 10.0 2.0 6.0 11.0 5.0 11.0 9.0 12.0 7.0 
uo5 23.0 4.0 8.0 4.0 5.0 1.0 -1.0 -1.0 4.0 1.4 

_________________________--__-----------------------~~~~~~~-~~~------ 
Mean 23.3 9.5 4.7 4.3 5.7 4.1 4.5 5.7 7.1 6.6' 
S.D. 3.2 3.3 2.9 1.7 3.2 3.2 4.8 3.9 3.3 3.2 

Permanent threshold shift (dB) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

Till -1.0 3.0 5.0 3.0 3.0 5.0 5.0 5.0 3.0 3.0 
T132 0.6 1.6 -0.4 -2.4 5.6 1.6 0.6 5.6 3.6 -4.4 
T136 7.0 5.0 3.0 3.0 1.0 7.0 3.0 7.0 7.0 -1.0 
uo2 -3.0 3.0 5.0 3.0 13.0 5.0 13.0 11.0 9.0 3.0 
uo5 -3.0 3.0 5.0 -1.0 1.0 -3.0 -1.0 -3.0 1.0 1.4 

Mean 0.1 3.1 3.5 1.1 4.7 3.1 4.1 5.1 4.7 0.4 
S.D. 4.1 1.2 2.4 2.6 5.0 3.9 5.5 5.1 3.2 3.1 
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Temporary Threshold Shift (da) : 715 kiz center frequency, 134 dB peak SPL 

Frequency 8.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

Till 5.0 4.0 3.0 2.0 1.0 10.0 -1.0 -2.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 10.0 
T132 1.0 -10.0 -3.0 -4.0 -5.0 4.0 -17.0 -10.0 -5.0 -6.0 -8.0 1.0 -4.0 -5.0 -6.0 4.0 
T136 37.0 -4.0 -5.0 4.0 -7.0 2.0 1.0 0.0 9.0 8.0 -3.0 -4.0 -5.0 4.0 3.0 37.0 
uo2 25.0 24.0 23.0 12.0 31.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 31.0 
uo5 5.0 4.0 3.0 2.0 1.0 0.0 -1.0 8.0 7.0 6.0 5.0 -4.0 3.0 2.0 1.0 8.0 

~~~~_~~~----_____-__-------__________________-__________________---_-_-----_----__-___------_-_~~-_______~~-______ 

Mean 14.6 3.6 4.2 3.2 4.2 5.2 -1.8 0.8 5.0 4.0 0.8 0.2 0.0 1.0 0.0 18.0 
S.D. 15.6 12.8 11.: 5.8 15.4 4.6 9.4 7.6 5.7 5.1 6.0 4.0 4.1 3.5 3.5 14.9 













775 Hz center frequency, 134 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

a 

Chinchilla UO2D 

0.125 kHz 0.0 1.6 13.5 
0.25 kHz 0.0 1.9 1.2 

0.5 kHz 0.4 1.6 2.9 
1 kHz 0.4 3.0 4.0 
2 kHz 0.0 2.9 4.3 
4 kHz 1.2 2.9 10.9 
8 kHz 0.0 1.3 10.9 

16 kHz 0.0 0.3 0.0 

Chinchilla UO5D 

0.125 kHz 0.0 4.3 22.5 24.1 17.0 
0.25 kHz 0.0 1.2 2.7 15.6 6.5 

0.5 kHz 0.0 3.0 11.7 4.3 6.3 
1 kHz 0.0 0.3 4.8 3.5 2.9 
2 kHz 1.2 2.8 0.0 0.3 1.0 
4 kHz 1.1 0.3 0.6 0.6 0.5 
8 kHz 0.3 1.2 3.4 2.5 2.4 

16 kHz 0.0 0.0 1.3 1.3 0.9 

Group means 

0.125 kHz 1.26 4.02 11.66 18.22 11.30 0.00 0.86 
0.25 kHz 0.08 1.40 1.38 7.40 3.39 0.00 0.06 

0.5 kHz 0.08 4.74 6.90 4.08 5.24 0.00 0.12 
1 kHz 0.08 1.20 2.26 1.30 1.59 0.04 0.00 
2 kHz 1.36 3.50 3.02 2.54 3.02 0.76 0.64 
4 kHz 2.20 3.86 5.26 3.60 4.24 1.66 1.94 
8 kHz 0.12 1.06 3.16 2.34 2.19 0.00 0.12 

16 kHz 0.00 0.12 0.52 0.74 0.46 0.00 0.00 

1st row 2nd row 3rd row Comb. 
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35.0 
15.8 

3.2 

K 
3:6 
8.3 
1.1 

Inner Outer 
pillar pillar 
cells cells 

16.7 0.0 0.0 
6.3 0.0 0.3 
2.6 0.0 0.0 
2.5 0.2 0.0 
2.7 0.0 0.0 
5.8 0.0 0.0 
6.8 0.0 0.0 
0.5 0.0 0.0 

E 

E 
0:o 
0.3 
0.0 
0.0 

1.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.0 
0.0 



775 Hz center frequency, 134 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer Inner Oute 1: 
hair hair hair hair hair pillar pillar 
cells cells cells cells cells cells cells 

Group standard deviations 

0.125 kHz 2.12 2.80 7.47 11.72 5.97 0.00 0.83 
0.25 kHz 0.18 0.43 0.91 7.62 2.77 0.00 0.13 

0.5 kHz 0.18 5.35 7.02 3.62 5.10 0.00 0.16 
1 kHz 0.18 1.06 2.09 1.27 1.10 0.09 0.00 
2 kHz 2.20 3.96 3.89 4.36 3.98 1.70 1.43 
4 kHz 3.68 6.95 6.91 5.54 6.27 3.55 4.17 
8 kHz 0.16 0.82 4.51 3.48 2.75 0.00 0.27 

16 kHz 0.00 0.16 0.60 0.56 0.27 0.00 0.00 
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Frequency (kHz) 
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Total Length: 18.13mm. 
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Percent total distance from apex 







L 
0 

Animal\day 0. .042 .I25 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO51 14.0 32.0 40.0 38.0 16.0 4.0 12.0 10.0 -2.0 -1.0 -6.0 2.0 0.0 -2.0 -4.0 40.0 
LO53 0.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 4.0 
LO84 36.0 15.0 24.0 -7.0 22.0 -9.0 10.0 -1.0 -2.0 7.0 16.0 5.0 2.0 1.0 10.0 36.0 
LO89 29.0 27.0 15.0 13.0 -1.0 -3.0 5.0 -7.0 1.0 -2.0 6.0 4.0 2.0 0.0 -1.0 29.0 
L096R 49.0 17.0 36.0 35.0 24.0 24.0 12.0 11.0 7.0 11.0 18.0 17.0 15.0 14.0 3.0 49.0 
L142R 29.0 17.0 5.0 13.0 19.0 27.0 5.0 11.0 9.0 -2.0 -4.0 4.0 2.0 0.0 -1.0 29.0 

Temporary Threshold Shift (dB): 175 Hz center frequency, 139 dB peak SPL 

Frequency 0.125 k!iz 

-_----_---___----____-_---------------_----_---_----_----________-----------------__-________________~_~~---~----- 
Mean 26.2 il.7 19.3 16.0 13.7 7.2 7.0 3.3 2.8 2.5 5.0 5.0 2.8 2.8 1.5 31.2 
S.D. 17.1 11.7 17.3 17.5 10.6 14.9 5.4 8.3 4.6 5.4 10.2 6.4 6.4 5.8 4.8 15.3 

Frequency 0.250 kHz 

Animal\day 0. -042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO51 40.0 38.0 56.0 34.0 12.0 10.0 8.0 6.0 4.0 2.0 0.0 -2.0 6.0 4.0 2.0 56.0 
LO53 4.0 2.0 0.0 -2.0 -4.0 -6.0 2.0 0.0 -2.0 -4.0 -6.0 2.0 0.0 -2.0 -4.0 4.0 
LO84 36.0 45.0 4.0 23.0 2.0 1.0 40.0 29.0 8.0 17.0 16.0 15.0 12.0 21.0 10.0 45.0 
LO89 25.0 33.0 21.0 29.0 5.0 3.0 1.0 -1.0 -3.0 4.0 2.0 0.0 -2.0 -4.0 5.0 33.0 
L096R 46.0 33.0 42.0 41.0 40.0 20.0 8.0 7.0 3.0 -3.0 14.0 13.0 11.0 10.0 9.0 46.0 
L142R 55.0 53.0 51.0 29.0 65.0 13.0 21.0 27.0 15.0 4.0 12.0 0.0 -2.0 6.0 5.0 65.0 

____________________-------------------------------------_____________----------------------_-_---__~_~~---------- 
Mean 34.3 34.0 29.0 25.7 20.0 6.8 13.3 11.3 4.2 3.3 6.3 4.7 4.2 5.8 4.5 41.5 
S.D. 17.9 17.5 24.1 14.8 26.9 9.3 14.9 13.3 6.7 7.5 8.9 7.4 6.4 9.0 5.1 21.3 

Frequency 0.500 kHz 

Animal\day 0. -042 .I25 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO51 40.0 38.0 46.0 34.0 12.0 10.0 8.0 16.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 46.0 
LO53 8.0 6.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 6.0 4.0 2.0 0.0 8.0 
LO84 12.0 31.0 50.0 19.0 38.C 7.0 16.0 15.0 34.0 3.0 12.3 21.0 8.0 17.0 6.0 50.0 
LO89 19.c 27.0 45.0 23.0 8.0 7.0 -5.0 3.0 1.0 -2.0 -4.0 -6.0 2.0 0.0 -1.0 45.0 
L096R 61.0 49.0 48.0 57.0 46.0 15.0 14.0 33.0 9.0 13.0 30.0 19.0 17.0 16.0 15.0 61.0 
L142R 37.3 35.0 33.0 11.0 17.0 25.0 13.0 9.0 7.0 6.0 -6.0 2.0 0.0 -2.0 -3.0 37.0 

_____________________________----------------------------______________________-------------_-____________________ 

Mean 29.5 31.0 31.1 24.3 20.2 10.3 7.0 13.3 9.5 3.7 5.0 6.7 4.5 6.2 3.2 41.2 
S.D. 20.2 14.4 17.5 19.3 18.0 9.1 9.3 11.0 12.4 5.3 13.8 1l.i 7.3 8.3 6.6 18.0 



P I. -_ ., u; 

Temporary Threshold Shift (dB): 715 Hz center frequency, 139 dB peak SPL 

Frequency 1.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 21. 29. 30. Max 

LO51 38.0 
LO53 14.0 
LO84 18.0 
LO89 15.0 
L096R 55.0 
L142R 35.0 

Mean 29.2 
S.D. 16.3 

46.0 54.0 32.0 20.0 
12.0 0.0 -2.0 6.0 
27.0 26.0 15.0 14.0 
33.0 21.0 19.0 15.0 
53.0 52.0 41.0 40.0 
23.0 21.0 19.0 15.0 

_-----~~__--- .--_-------__ 

32.3 29.0 20.7 18.3 
15.1 20.6 14.8 11.5 

18.0 16.0 24.0 
-6.0 2.0 0.0 

3.0 12.0 21.0 
3.0 1.0 -1.0 

19.0 18.0 27.0 
33.0 21.0 7.0 

11.7 11.7 13.0 
14.2 8.4 12.5 

12.0 10.0 8.0 6.0 4.0 
8.0 -4.0 4.0 2.0 0.0 
0.0 9.0 18.0 27.0 24.0 

-3.0 4.0 2.0 0.0 -2.0 
23.0 17.0 14.0 23.0 21.0 
15.0 4.0 2.0 0.0 -2.0 

---_-------_- ------ ._----- _-_---- 

9.2 6.7 8.0 9.7 7.5 
9.7 7.1 6.7 12.1 11.9 

2.0 0.0 54.0 
-2.0 -4.0 14.0 

3.0 22.0 27.0 
6.0 5.0 33.0 

10.0 9.0 55.0 
6.0 5.0 35.0 

.--__-------_ .-----__- 
4.2 6.2 36.3 
4.1 9.0 15.9 

Frequency 1.400 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO51 32.0 4c.o 48.0 
LO53 22.0 10.0 8.0 
LO84 44.0 33.0 42.0 
LO89 13.0 41.0 19.0 
L096R 65.0 53.0 62.0 
L142R 31.0 19.0 17.0 

~~-______-_---_-_-__--____---_ 

Mean 34.5 32.7 32.7 
S.D. 18.2 15.7 21.1 

26.0 
6.0 

10.0 
17.0 
51.0 
25.0 

22.5 
16.1 

14.0 12.0 10.0 18.0 6.0 
-6.0 2.0 0.0 -2.0 -4.0 
20.0 -1.0 18.0 17.0 16.0 
13.0 1.0 -1.0 7.0 5.0 
40.0 19.0 18.0 7.0 3.0 
11.0 9.0 7.0 13.0 11.0 

~-~~-~------~------~-__--~ .---__-_ 

15.3 7.0 8.7 10.0 6.2 
14.9 7.7 8.3 7.5 6.8 

4.0 2.0 0.0 -2.0 -4.0 4.0 
4.0 2.0 0.0 -2.0 6.0 4.0 

14.0 24.0 13.0 20.0 9.0 8.0 
2.0 0.0 -2.0 -4.0 -6.0 -7.0 

17.0 14.0 13.0 41.0 10.0 19.0 
10.0 8.0 6.0 4.0 2.0 1.0 

.----_ .__----- _____------____~-____~~~~ 

8.5 8.3 5.0 9.5 2.8 4.8 
6.1 9.2 6.8 17.8 6.7 8.6 

48.0 
22.0 
44.0 
41.0 
65.0 
31.0 

41.8 
14.8 

Frequency 2.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO51 36.0 34.0 52.0 30.0 
LO53 10.0 8.0 -4.0 -6.0 
LO84 24.0 43.0 22.0 51.0 
LO89 15.c 43.0 41.0 19.0 
L096R 63.0 51.0 50.0 49.0 
L142R 23.0 31.0 19.0 17.0 

---------_-__------------------------ 

Mean 28.5 35.0 30.0 26.7 
S.D. 19.1 15.0 21.7 21.5 

18.0 
2.0 

40.0 
25.0 
28.0 
23.0 

------ 

22.1 
12.5 

16.0 
0.0 

-1.0 
23.0 
57.0 
11.0 

._------ 

17.7 
21.4 

4.0 12.0 10.0 8.0 6.0 -6.0 2.0 
-2.0 -4.0 -6.0 2.0 0.0 -2.0 -4.0 

8.0 7.0 16.0 15.0 24.0 23.0 20.0 
11.0 9.0 -3.0 -6.0 2.0 0.0 -2.0 
16.0 25.0 21.0 35.0 22.0 11.0 9.0 
19.0 15.0 13.0 12.0 10.0 8.0 6.0 

.--________---__----__--~~ ----- .__-------_---- 

9.3 10.7 8.5 11.0 10.7 5.7 5.2 
7.7 9.6 10.8 13.9 10.2 10.6 8.7 

0.0 -2.0 52.0 
-6.0 2.0 10.3 
19.0 18.0 51.3 

6.0 5.0 43.0 
18.0 7.0 63.0 

4.0 13.0 31.0 

6.8 7.2 41.7 
9.9 7.3 18.8 



Temporary Threshold Shift (dB) : 775 fiz center frequency, 139 dB peak SPL 

Frequency 2.800 kHz 

Animal\day 0. .042 .I25 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO51 26.0 44.0 52.0 30.0 18.0 16.0 4.0 12.0 10.0 8.0 6.0 -6.0 2.0 0.0 -2.3 52.0 
LO53 22.0 10.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 -4.0 -6.0 2.0 0.0 -2.0 6.0 -6.0 22.0 
LO84 32.0 51.0 20.0 29.0 18.0 7.0 46.0 25.0 14.0 13.0 4.0 21.0 8.0 7.0 6.0 51.0 
LO89 23.0 41.0 39.0 17.0 13.0 11.0 9.0 7.0 5.0 2.0 0.0 -2.0 -4.0 -6.0 -7.0 41.0 
L096R 35.0 53.0 42-C 51.0 40.0 19.0 18.0 7.0 13.0 7.0 34.0 3.0 21.0 10.0 19.0 53.0 
L142R 61.0 49.0 17.0 25.0 21.0 9.0 7.0 13.0 9.0 10.0 8.0 6.0 4.0 2.0 1.0 61.0 

----~~~_~__________-------~~~___------____________------------------________-_____________________________________ 
Mean 33.2 41.3 28.0 24.7 19.0 10.7 14.0 10.3 7.8 5.1 9.0 3.7 4.8 3.2 1.8 46.1 
S.D. 14.6 16.0 19.9 18.0 11.9 6.2 16.8 8.9 6.6 6.8 12.6 9.4 9.0 5.7 9.7 13.7 

Frequency 4.000 kHz 

Animal\day 0. ,042 .125 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO51 16.C 34.0 52.0 20.0 18.0 16.0 4.0 12.0 10.0 8.0 6.0 4.0 2.0 0.0 8.0 52.0 
LO53 12.0 10.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 6.0 4.0 2.0 0.0 8.0 6.0 4.0 12.0 
LO84 50.0 9.0 18.0 7.0 36.0 -5.0 14.0 33.0 2.0 11.0 10.0 9.0 6.0 5.0 14.0 50.0 
LO89 13.0 41.0 29.0 37.0 23.0 21.0 9.0 7.0 5.0 2.0 0.0 -2.0 6.0 -6.0 3.0 41.0 
L096R 41.0 29.c 38.0 17.0 26.0 6.0 14.0 23.0 19.0 13.0 20.0 19.0 7.0 16.0 5.0 41.0 
L142R 41.0 39.0 37.0 15.0 21.0 39.0 37.0 13.0 11.0 10.0 8.0 6.0 4.0 12.0 11.0 41.0 

------------~~~____----------_________--------~~~_~_--------------------____----------------------_-_-____________ 

Mean 28.8 27.0 28.7 15.3 21.3 13.2 13.0 14.3 8.8 8.0 7.7 6.0 5.5 5.5 7.5 39.5 
S.D. 17.0 14.2 18.7 13.7 10.5 15.8 13.0 12.3 6.0 4.2 7.1 7.5 2.2 7.9 4.3 14.4 

Frequency 5.700 kHz 

Animal\day 0. .042 .I25 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO51 24.0 42.0 60.0 28.0 16.0 14.0 2.0 10.0 8.0 6.0 4.0 2.0 10.0 8.0 6.0 60.0 
LO53 8.0 6.0 4.0 2.0 0.0 -2.0 6.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 0.0 8.0 
LO84 3l.O 30.; 39.0 8.0 17.0 6.0 25.0 14.0 13.0 12.0 21.0 20.0 27.0 16.0 5.0 39.0 
LO89 51.0 49.0 47.0 25.0 21.0 9.0 7.0 5.0 3.0 0.0 8.0 6.0 4.0 2.0 1.0 51.0 
L096R 29.0 47.0 36.0 45.0 34.0 24.0 22.0 11.0 7.0 11.0 28.0 7.0 5.0 14.0 13.0 47.0 
L142R 39.0 27.C 25.0 23.0 19.0 17.0 15.0 1.0 11.0 8.0 7.0 4.0 2.0 0.0 -1.0 39.0 

------------------------------------------------------~~__-_--------_-------___________________------------------- 

Mean 30.3 33.5 35.2 21.8 17.8 11.3 12.8 7.5 7.3 6.2 11.0 5.8 8.7 7.0 4.0 40.7 
S.D. 14.4 16.2 19.2 15.3 10.9 9.1 9.3 4.9 4.3 5.2 11.2 8.0 9.4 6.8 5.2 17.9 



Temporary Threshold Shift (dB): 715 Hz center frequency, 139 dB peak SPL 

Frequency 8.000 kHz 

Animal\day 0. ,042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Xax 

LO51 
LO53 
LO84 
LO89 
L096R 
L142R 

Mean 
S.D. 

14.0 32.0 SC.0 
6.0 4.0 2.0 

16.0 37.0 16.0 
39.0 47.0 45.0 

5.0 43.0 32.0 
20.0 28.0 26.0 

_------- __----____-__ 

16.7 31.8 28.5 
12.4 15.3 18.0 

18.0 16.0 
0.0 -2.0 

31.0 20.0 
23.0 9.0 
41.0 40.0 
44.0 50.0 

.----_-____-- 

26.2 22.2 
16.3 19.5 

14.0 2.0 10.0 8.0 
-4.0 -6.0 2.0 0.0 
-1.0 42.0 21.0 10.0 
17.0 15.0 3.0 1.0 

0.0 10.0 7.0 13.0 
38.0 16.0 2.0 10.0 

10.7 13.2 7.5 7.0 
15.9 16.4 7.3 5.3 

6.0 4.0 
-2.0 -4.0 
19.0 18.0 
-2.0 6.0 
-1.0 14.0 

9.0 7.0 
-----__-___-- 

4.8 1.5 
8.3 7.7 

2.0 
4.0 
7.0 
4.0 
3.0 

15.0 

5.8 
4.8 

10.0 8.0 6.0 
2.0 0.0 -2.0 

24.0 13.0 2.0 
2.0 0.0 -1.0 

21.0 10.0 9.0 
13.0 11.0 10.0 

.---__ _------------ 

12.0 7.0 4.0 
9.3 5.7 5.1 

50. 0 

6.0 
42.0 
47.0 
43.0 
50.0 

.--___--- 

39.7 
16.8 

t 













775 Hz center frequency, 139 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla LO89 

0.125 kHz 0.6 2.1 1.5 4.2 
0.25 kHz 0.0 2.1 2.7 6.6 

0.5 kHz 0.0 0.6 2.4 1.2 
1 kHz 
2 kHz Z 

0.0 0.6 0.6 
0.3 0.0 0.9 

4 kHz 0.0 0.9 0.3 0.6 
8 kHz 0.3 0.3 0.6 1.8 

16 kHz 0.4 1.0 4.0 4.6 

Chinchilla L096R 

0.125 kHz 1.3 8.3 
0.25 kHz 1.1 0.8 

0.5 kHz 0.0 18.2 
1 kHz 0.0 58.3 
2 kHz 0.4 2.7 
4 kHz 0.3 0.3 
8 kHz 0.7 0.3 

16 kHz 0.0 1.0 

Chinchilla L142R 

0.125 kHz 1.3 0.5 5.1 9.2 4.9 
0.25 kHz 0.0 0.5 1.7 5.0 2.4 

0.5 kHz 0.7 0.0 0.2 1.1 0.4 
1 kHz 0.4 1.5 0.6 0.6 0.9 
2 kHz 0.0 0.6 0.6 0.3 0.5 
4 kHz 1.5 0.3 0.3 0.3 0.3 
8 kHz 0.3 0.9 0.3 0.0 0.4 

16 kHz 0.0 0.6 0.3 0.9 0.6 

7.8 
0.5 

17.0 
59.2 

Z 
0:3 
1.3 

49 

2.6 
3.8 
1.4 
0.4 
0.4 
0.6 
0.9 
3.2 

21.3 12.5 
7.1 2.8 
7.4 14.2 
2.1 39.9 
0.0 2.8 
0.6 0.4 
0.6 0.4 
1.0 1.1 

Inner Outer 
oillar nillar 
L 

cells 

0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.1 
0.3 
0.0 
0.0 
0.1 
0.0 

0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 

cells 

0.0 
0.0 

::; 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.2 
0.3 

::; 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.3 
0.0 
0.0 
0.0 









Summary data for the group exposed to: 

775 Hz center frequency, 144 & peak SPL 

Animal # 

P19 

Sl5 

S27 

s31 

s33 

s34 

- 

- 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 
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775 Hz center frequency, 144 d8 peak SPL 

Preexposure thresholds (dB SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

P19 24.0 5.0 5.0 3.0 4.0 0.0 2.0 0.0 5.0 2.0 
s15 20.0 7.0 3.0 1.0 0.0 2.0 4.0 0.0 5.0 2.0 
S27 24.0 5.0 5.0 3.0 4.0 0.0 2.0 0.0 5.0 2.0 
s31 22.0 9.0 1.0 -1.0 -2.0 -2.0 2.0 -2.0 3.0 4.0 
s33 22.0 7.0 1.0 3.0 0.0 0.0 0.0 0.0 3.0 6.0 
s34 23.0 11.0 -2.0 2.0 1.0 1.0 -1.0 1.0 -2.0 6.0 

Mean 22.5 7.3 2.2 1.8 1.2 0.2 1.5 -0.2 3.2 3.7 
S.D. 1.5 2.3 2.7 1.6 2.4 I.3 1.8 1.0 2.7 2.0 

Postexposure thresholds (dB SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 

I?19 50.0 41.0 37.0 35.0 30.0 38.0 38.0 36.0 
s15 61.6 50.6 48.6 46.6 37.6 45.6 55.6 33.6 
527 38.0 33.0 31.0 29.0 26.0 22.0 24.0 18.0 
s31 45.6 46.6 40.6 38.6 39.6 39.6 51.6 27.6 
s33 57.8 40.8 42.8 44.8 43.8 43.8 36.0 41.8 
s34 54.6 45.6 49.6 47.6 44.6 46.6 50.6 42.6 

5.7 8.0 

37.0 38.0 
44.6 31.6 
27.0 24.0 
46.6 43.6 
36.8 25.8 
41.6 46.8 

-----------__^I----_______________l____p--~-~~-----~~~~~~~~~~---~-~----------- 

Mean 51.3 42.9 41.6 40.3 36.9 39.3 42.6 33.3 38.9 35.0 
S.D. 8.6 6.1 7.1 7.4 7.5 9.1 12.0 9.3 7.1 9.4 

Permanent threshold shift (do) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

P19 26.0 36.0 32.0 32.0 
Sl5 41.6 43.6 45.6 45.6 
S27 14.0 28.0 26.0 26.0 
531 23.6 37.6 39.6 39.6 
533 35.8 33.8 41.8 41.8 
534 31.6 34.6 51.6 45.6 

Mean 28.8 35.6 39.4 38.4 
S.D. 9.7 5.1 9.3 7.9 

26.0 38.0 36.0 36.0 32.0 36.0 
37.6 43.6 51.6 33.6 39.6 29.6 
22.0 22.0 22.0 18.0 22.0 22.0 
41.6 41.6 49.6 29.6 43.6 39.6 
43.8 43.8 36.0 41.8 33.8 19.8 
43.6 45.6 51.6 41.6 43.6 40.8 

---_--------____p-_-_----------_---------- 
35.8 39.1 41.1 33.4 35.8 31.3 
9.5 8.8 11.9 8.9 8.3 9.0 
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Temporary Threshold Shift (dB): 775 Hz center frequency, 144 dB peak SPL 

Frequency 0.125 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P19 70.0 
SE 69.0 
527 70.0 
s31 57.0 
533 66.0 
534 71.0 

---_------_------- 

Mean + 67.2 
S.D. 5.3 

70.0 56.0 64.0 70.0 60.0 48.0 46.0 44.0 
67.0 69.0 74.0 69.0 58.0 46.0 44.0 42.0 
70.0 70.0 70.0 70.0 62.0 40.0 28.0 39.0 
45.0 53.0 51.0 39.0 26.0 14.0 22.0 20.0 
45.0 55.0 70.0 72.0 52.0 41.0 30.0 29.0 
71.0 62.0 68.0 60.0 59.0 48.0 37.0 36.0 

---------_----___-- ---------_------_-------------- 

61.3 60.8 66.2 63.3 52.8 39.5 34.5 35.0 
12.7 7.4 8.1 12.6 13.6 13.0 9.5 9.0 

32.0 30.0 28.0 16.0 24.0 32.0 
40.0 49.0 57.0 35.0 33.0 34.0 
34.0 22.0 10.0 18.0 6.0 14.0 
18.0 27.0 25.0 23.0 21.0 22.0 
38.0 36.0 35.0 33.0 32.0 43.0 
35.0 37.0 24.0 33.0 31.0 33.0 

-------_----_------------------------- 

32.8 33.5 29.8 26.3 24.5 29.7 
7.8 9.4 15.6 8.4 10.3 10.2 

70.0 
74.0 
70.0 
57.0 
72.0 
71.0 

69.0 

6.1 

Frequency 0.250 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P19 80.0 90.0 
s15 

VI 
63.0 81.0 

rD 527 92.0 92.0 
531 81.0 49.0 
533 62.0 71.0 
534 84.0 84.0 

------------------------- 

Mean 77.0 77.8 
S.D. 12.0 16.0 

76.0 84.0 90.0 80.0 58.0 46.0 
88.0 88.0 83.0 72.0 50.0 38.0 
92.0 92.0 92.0 74.0 62.0 50.0 
57.0 55.0 53.0 40.0 38.0 36.0 
81.0 88.0 88.0 68.0 57.0 46.0 
84.0 81.0 73.0 72.0 56.0 40.0 
.------ ------ ---_-_ .-------_-___-_-_--_ 

79.7 81.3 79.8 67.7 53.5 42.1 
12.4 13.4 14.8 14.1 8.5 5.5 

44.0 42.0 40.0 
36.0 54.0 53.0 
51.0 46.0 34.0 
34.0 32.0 41.0 
45.0 34.0 32.0 
49.0 28.0 30.0 

.----------_-----_-_ 

43.2 39.3 38.3 
6.8 9.8 8.4 

38.0 
41.0 
32.0 
39.0 
31.0 
37.0 

36.3 
4.0 

26.0 
39.0 
30.0 
37.0 
39.0 
36.0 

.--_-___ 

34.5 
5.3 

34.0 
47.0 
28.0 
35.0 
28.0 
34.0 

.--___ 
34.3 

6.9 

42.0 90.0 
38.0 88.0 
16.0 92.0 
36.0 81.0 
39.0 88.0 
36.0 84.0 

__--___---_---- 

34.5 87.2 
9.3 4.0 

Frequency 0.500 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P19 94.0 82.0 94.0 
515 61.0 59.0 67.0 
S27 86.0 84.0 94.0 
531 53.0 61.0 69.0 
s33 62.0 71.0 81.0 
534 101.0 101.0 101.0 

~-~-------------______________ 

Mean 76.2 76.3 84.3 
S.D. 20.0 15.9 14.2 

94.0 86.0 64.0 52.0 50.0 38.0 36.0 34.0 32.0 30.0 38.0 26.0 
91.0 73.0 70.0 58.0 46.0 44.0 52.0 41.0 49.0 47.0 45.0 46.0 
94.0 93.0 76.0 64.0 52.0 53.0 48.0 36.0 24.0 32.0 10.0 28.0 
67.0 45.0 32.0 30.0 38.0 36.0 44.0 43.0 41.0 49.0 37.0 28.0 
90.0 96.0 78.0 67.0 36.0 35.0 34.0 42.0 41.0 49.0 38.0 39.0 

101.0 70.0 69.0 68.0 47.0 46.0 45.0 47.0 54.0 63.0 51.0 43.0 
.-_--____-_--_-----_~~-~-~____________~---~-~--~-~__ -__--_ .-_---_ ---------__-_ 

89.5 77.2 64.8 56.5 44.8 42.0 43.2 40.5 40.2 45.0 36.5 35.0 
11.7 18.9 16.9 14.3 6.5 7.0 6.9 4.8 10.9 12.3 14.1 8.7 

94 .o 
91.0 
94.0 
69.0 
96.0 

101.0 
--------_ 

90.8 
11.2 



Temporary Threshold Shift (dB): 775 Hz center frequency, 144 dS peak SIL 

m 
0 

Frequency 1.000 kHz 

Animal\day 0. .042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P19 98.0 86.0 84.0 82.0 80.0 
515 65.0 63.0 61.0 79.0 67.0 
527 82.0 80.0 78.0 86.0 84.0 
s31 57.0 65.0 73.0 71.0 49.0 
533 62.0 61.0 81.0 80.0 79.0 
534 72.0 91.0 90.0 89.0 78.0 

Mean 72.7 74.3 77.8 81.2 72.8 
S.D. 15.1 13.0 10.0 6.2 13.0 

68.0 56.0 64.0 52.0 40.0 
64.0 52.0 40.0 48.0 36.0 
82.0 60.0 58.0 59.0 54.0 
36.0 34.0 32.0 40.0 28.0 
68.0 57.0 46.0 45.0 34.0 
57.0 66.0 55.0 44.0 53.0 

------- .--------____ .------ ------- 

62.5 54.2 49.2 48.0 40.8 
15.3 10.9 12.0 6.7 10.6 

38.0 26.0 
45.0 43.0 
22.0 30.0 
37.0 45.0 
52.0 41.0 
45.0 52.0 
-----_ .----___ 

39.8 39.5 
10.3 9.7 

24.0 
51.0 
28.0 
43.0 
29.0 
51.0 

_-_--- 

37.7 
12.2 

32.0 
39.0 
26.0 
41.0 
38.0 
39.0 

35.8 
5.7 

40.0 
50.0 
24.0 
32.0 
49.0 
41.0 

.------ 

39.3 
10.0 

98 _ 0 

79.0 

86.0 
73.0 
81.0 
91.0 

84.7 
9.0 

Frequency 1.400 kHz 

Animal\day 0. .042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P19 86.0 84.0 82.0 90.0 78.0 76.0 54.0 62.0 40.0 28.0 26.0 24.0 22.0 30.0 28.0 90.0 
s15 65.0 53.0 81.0 79.0 77.0 64.0 42.0 40.0 38.0 36.0 45.0 33.0 31.0 39.0 40.0 81.0 
527 78.0 76.0 84.0 82.0 80.0 78.0 56.0 54.0 55.0 60.0 18.0 16.0 24.0 22.0 30.0 84.0 
s31 67.0 55.0 73.0 71.0 49.0 36.0 34.0 32.0 30.0 28.0 37.0 35.0 53.0 41.0 42.0 73.0 
533 64.0 53.0 73.0 72.0 91.0 80.0 69.0 48.0 47.0 36.0 44.0 53.0 41.0 40.0 41.0 91.0 
534 72.0 91.0 80.0 89.0 78.0 67.0 56.0 45.0 34.0 43.0 45.0 52.0 51.0 39.0 31.0 91.0 

Mean 72.0 68.7 78.8 80.5 75.5 66.8 51.8 46.8 40.7 38.5 35.8 35.5 37.0 35.2 35.3 85.0 

S.D. 8.6 17.1 4.7 8.1 14.0 16.4 12.2 10.5 9.1 12.0 11.4 14.8 13.4 7.6 6.3 7.2 

Frequency 2.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P19 90.0 

515 73.0 
S27 90.0 
531 67.0 
533 64.0 
534 72.0 

Mean 76.0 
S.D. 11.3 

88.0 86.0 84.0 

71.0 69.0 87.0 

88.0 76.0 84.0 

65.0 93.0 71.0 

73.0 73.0 82.0 

81.0 90.0 89.0 
--------_____ .------ 

77.7 81.2 82.8 

9.5 9.8 6.3 

82.0 70.0 58.0 66.0 

85.0 72.0 70.0 38.0 

82.0 80.0 38.0 56.0 

69.0 36.0 34.0 32.0 

81.0 60.0 59.0 38.0 

88.0 67.0 76.0 55.0 
------------------------- 

81.2 64.2 55.8 47.5 

6.5 15.3 16.8 13.4 

54.0 32.0 40.0 28.0 36.0 44.0 42.0 90.0 

26.0 34.0 53.0 41.0 39.0 37.0 48.0 87.0 

57.0 52.0 30.0 18.0 26.0 14.0 22.0 90.0 

30.0 48.0 47.0 45.0 43.0 31.0 42.0 93.0 

37.0 36.0 44.0 33.0 51.0 50.0 41.0 82 .O 
54.0 53.0 55.0 42.0 41.0 39.0 51.c 90.0 

43.0 42.5 44.8 34.5 39.3 35.8 

13.6 9.5 9.1 10.3 8.3 12.5 

------ 

41.0 

10.1 

88.7 

3.8 



Animal\day 0. .042 .125 .25 1. 2. 

Frequency 2.800 kHz 

6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P19 88.0 98.0 84.0 82.0 70.0 68.0 66.0 54.0 42.0 30.0 48.0 26.0 24.0 42.0 40.0 98.0 
s15 11.0 96.0 77.0 75.0 91.0 96.0 48.0 46.0 54.0 52.0 61.0 49.0 47.0 55.0 46.0 96.0 
521 70.0 98.0 66.0 84.0 97.0 90.0 58.0 56.0 67.0 52.0 30.0 28.0 16.0 14.0 22.0 98.0 
s31 53.0 61.0 79.0 67.0 45.0 22.0 30.0 38.0 26.0 44.0 53.0 51.0 59.0 57.0 28.0 79.0 
533 64.0 73.0 63.0 92.0 61.0 60.0 59.0 38.0 37.0 26.0 34.0 33.0 42.0 40.0 31.0 92.0 
534 74.0 73.0 82.0 91.0 70.0 59.0 68.0 59.0 46.0 55.0 47.0 54.0 53.0 51.0 53.0 91.0 

Temporary Threshold Shift (dB) : 775 Hz center frequency, 144 dB peak SPL 

__________________________________________________________________________--_-__ __________------____--------~~~~-- 
Mean 70.0 83.2 75.2 81.8 72.3 65.8 54.8 48.5 45.3 43.2 45.5 40.2 40.2 43.2 36.7 92.3 
S.D. 11.5 16.1 8.7 9.6 19.2 26.5 14.1 9.2 14.1 12.4 11.6 12.5 16.8 15.8 11.7 7.2 

Frequency 4.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

PI9 80.0 88.0 76.0 74.0 72.0 60.0 48.0 56.0 54.0 32.0 40.0 28.0 36.0 34.0 42.0 88.0 
515 65.0 63.0 70.0 79.0 57.0 54.0 100.0 50.0 38.0 46.0 35.0 33.0 41.0 29.0 30.0 100.0 
527 72.0 70.0 68.0 66.0 74.0 72.0 60.0 48.0 59.0 54.0 22.0 20.0 18.0 16.0 14.0 74.0 
s31 67.0 65.0 102.0 61.0 29.0 26.0 14.0 22.0 30.0 38.0 37.0 35.0 33.0 21.0 22.0 102.0 
533 64.0 63.0 63.0 92.0 81.0 60.0 59.0 48.0 47.0 46.0 44.0 43.0 41.0 40.0 41.0 92.0 
s34 62.0 71.0 80.0 89.0 68.0 77.0 46.0 55.0 44.0 43.0 45.0 42.0 41.0 39.0 41.0 89.0 

________-____________________________________________________________-----__-------______~~~~--~~----------------- 
Mean 68.3 70.0 76.5 76.8 63.5 58.2 54.5 46.5 45.3 43.2 37.2 33.5 35.0 29.8 31.7 90.8 
S.D. 6.7 9.5 13.9 12.3 18.7 17.9 27.8 12.5 10.5 7.6 8.4 8.7 9.0 9.8 11.7 10.1 

Frequency 5.700 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P19 84.0 94.0 80.0 78.0 66.0 64.0 52.0 50.0 38.0 36.0 44.0 22.0 20.0 38.0 36.0 94.0 
515 69.0 87.0 75.0 73.0 51.0 68.0 26.0 24.0 12.0 30.0 49.0 57.0 45.0 13.0 34.0 87.0 
s27 68.0 76.0 64.0 62.0 96.0 68.0 66.0 54.0 55.0 50.0 38.0 26.0 24.0 12.0 10.0 96.0 
531 21.0 29.0 67.0 65.0 53.0 30.0 28.0 46.0 34.0 42.0 41.0 49.0 37.0 45.0 46.0 67.0 
533 60.0 69.0 69.0 68.0 57.0 66.0 65.0 34.0 33.0 32.0 30.0 39.0 47.0 26.0 27.0 69.0 
534 84.0 73.0 92.0 91.0 80.0 59.0 58.0 47.0 46.0 45.0 47.0 44.0 43.0 41.0 43.0 92.0 

___------______________________________________________--___----------__-___-_-__-_______~~~~~~~~~---------------- 
Mean 64.3 71.3 74.5 72.8 67.2 59.2 49.2 42.5 36.3 39.2 41.5 39.5 36.0 29.2 32.7 84.2 
S.D. 23.3 22.7 10.3 10.6 17.7 14.7 17.9 11.3 14.5 7.8 6.9 13.5 11.4 14.4 13.0 12.9 
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1025 Hz center frequency, 129 dB peak SPL 

Preexposure thresholds (dE3 SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

T064 17.0 4.0 0.0 4.0 -1.0 3.0 5.0 3.0 2.0 9.0 
TO86 26.0 7.0 3.0 3.0 2.0 -2.0 -4.0 -2.0 1.0 6.0 
TO89 20.0 6.0 -3.0 3.0 -2.0 1.0 6.0 
T112 20.0 7.0 3.0 1.0 0.0 3.0 4.0 
T114 19.0 2.0 0.0 -2.0 1.0 0.0 i 5.0 
~126 25.0 6.0 4.0 2.0 1.0 1.0 1.0 1.0 0.0 3.0 

Mean 21.2 5.3 1.2 1.8 0.2 0.8 1.2 0.8 1.2 5.5 
S.D. 3.5 2.0 2.6 2.1 1.5 1.7 3.2 1.7 1.2 2.1 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

TO64 27.8 8.8 -0.4 0.8 3.8 2.6 -0.2 9.8 2.8 11.8 
TO86 23.0 4.0 0.0 0.0 -1.0 -1.0 3.0 1.0 2.0 7.0 
TO89 24.6 7.6 5.6 7.6 2.6 2.6 8.6 8.6 1.6 9.6 
T112 24.0 13.0 1.0 3.0 2.0 2.0 2.0 2.0 1.0 12.0 
Tl14 19.0 6.0 0.0 0.0 -3.0 -3.0 -1.0 1.0 2.0 3.0 
T126 24.0 5.0 7.0 3.0 6.0 0.0 2.0 0.0 3.0 2.0 

Postexposure thresholds (dB SPL) 

Mean 23.7 7.4 2.2 2.4 1.7 0.5 2.1 
S.D. 2.8 3.2 3.2 2.9 3.3 2.3 ;.; . ;.; . 0.7 74.63 . 

Permanent threshold shift (&I 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

TO64 10.8 
TO86 -3.0 
TO89 4.6 
T112 4.0 
T114 0.0 
T126 -1.0 

Mean 2.6 
S-D. 5.0 

4.8 -0.4 -3.2 4.8 
-3.0 -3.0 -3.0 -3.0 

1.6 8.6 4.6 4.6 
6.0 -2.0 2.0 2.0 
4.0 0.0 2.0 -4.0 

-1.0 3.0 1.0 5.0 
,__________------____~~~----- 

2.1 1.0 0.6 1.6 
3.5 4.2 3.1 4.1 

-0.4 -5.2 6.8 0.8 2.8 
1.0 7.0 3.0 1.0 1.0 
2.6 8.6 8.6 0.6 3.6 
0.0 -2.0 0.0 -2.0 8.0 

-4.0 -2.0 0.0 2.0 -2.0 
-1.0 1.0 -1.0 3.0 -1.0 

-0.3 1.2 2.9 0.9 2.1 
2.2 5.5 4.0 1.7 3.6 
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1025 Hz center frequency, 129 dB peak SPL 

Animal 
number 

TO64 17 29 49 98 176 
TO86 14 86 83 114 283 
TO89 6 25 32 40 97 
T112 3 57 82 113 252 
T114 13 123 62 90 275 
T126 3 42 34 75 151 

Group mean 9 206 
S.D. 6 76 
S.E. 2 31 

Total number of cochlear sensory cells missing 

Inner 
hair 
cells 

1st row 2nd row 3rd row Total 
outer outer outer outer 
hair hair hair hair 
cells cells cells cells 

Total sensory cell losses over octave band lengths of the 
cochlea centered at the frequencies indicated 

Octave band Inner 
center hair 

frequency cells 

Outer 
hair 
cells 

Group means 

0.125 kHz 0.8 42.2 
0.25 kHz 1.3 28.0 

0.5 kHz 1.0 21.8 
1 kHz 1.2 38.8 
2 kHz 0.8 20.0 
4 kHz 2.7 31.2 
8 kHz 1.3 8.8 

16 kHz 0.2 14.8 

Standard deviations 

0.125 kHz 
0.25 kHz 

0.5 kHz 
1 kHz 
2 kHz 
4 kIlz 
8 ltnz 

16 kHz 

1.0 
1.0 
1.1 
1.6 
1.0 
3.4 

;:i 

30.0 
11.3 
11.2 
37.9 

9.6 
31.9 

6.2 
16.6 
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1025 Hz center frequency, 129 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer Inner Outer 
hair hair hair hair hair pillar pillar 
cells cells cells cells cells cells cells 

Chinchilla TO64 

i 
0.125 kHz 0 

0.25 kHz 1 
0.5 kHz 3 

1 kHz 2 
2 kHz 2 
4 kHz 1 
8 kHz 8 

16 kHz 0 

TOTALS 17 

0 7 20 27 
0 4 19 23 
2 4 9 15 
4 8 2 14 
5 4 12 21 
3 0 5 8 
7 5 8 20 
8 17 23 48 

29 49 98 176 2 

Chinchilla TO86 

0.125 kHz 1 
0.25 kHz 3 

0.5 kHz 1 
1 kHz 0 
2 kHz 0 
4 kHz 
8 kHz ; 

16 kHz 0 

TOTALS 14 

21 32 45 98 0 
2 6 19 27 0 
8 6 7 21 2 

10 2 8 20 0 
5 2 5 12 0 

34 32 28 94 14 
1 3 1 5 0 
5 0 1 6 0 

86 83 114 283 16 12 

Chinchilla TO89 

+ 0.125 kHz 0 1 6 5 12 0 0 
0.25 kHz 0 5 2 12 19 0 1 

0.5 kHz 1 0 10 6 16 0 0 
1 kHz 0 5 6 7 18 0 *0 
2 kHz 0 4 1 3 8 0 0 

i 4 kHz 4 5 3 2 10 0 0 
8 kHz 0 0 1 2 3 0 0 

16 kHz 1 5 3 3 11 0 0 

TOTALS 6 25 32 40 97 0 1 
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1025 Hz center frequency, 129 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer 
hair hair 
cells cells 

outer outer outer 
hair hair hair 
cells cells cells 

Chinchilla Tl12 

0.125 kHz 0 
0.25 kHz 

0.5 kHz : 
1 kHz 1 
2 kHz 1 
4 kHz 0 
8 kHz 0 

16 kHz 0 

TOTALS 3 

3 14 33 50 
7 2 38 47 
5 26 13 44 

15 19 11 45 
14 15 6 35 
10 5 7 22 

2 1 3 6 
1 0 2 3 

57 82 113 252 

Chinchilla T114 

0.125 kHz 2 5 
0.25 kHz 2 21 

0.5 kHz 1 10 
1 kHz 4 61 
2 kHz 2 10 
4 kHz 2 11 
8 kHz 0 2 

16 kHz 0 3 

8 
2 
4 

27 

1; 
4 
4 

22 35 
12 35 

6 20 
25 113 

6 19 
9 30 
6 12 
4 11 

TOTALS 13 123 62 90 275 

Chinchilla T126 

0.125 kHz 2 4 9 18 31 
0.25 kHz 1 4 1 12 17 

0.5 kHz 0 6 4 5 15 
1 kHz 0 7 6 10 23 
2 kHz 0 14 4 7 25 
4 kHz 0 4 4 15 23 
8 kHz 

: 
0 2 5 7 

16 kHz 3 4 3 10 

TOTALS 3 42 34 75 151 
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Inner Outer 
pillar pillar 
cells 

0 
0 
0 
4 
1 
0 
0 
0 

5 

0 
0 
0 

15 

: 

: 

15 

0 
0 
1 
0 
0 

Z 
0 

1 

cells 

2 

6 



1025 Hz center frequency, 129 dB 

Total sensory cell losses over octave 

Inner 
hair 
cells 

Group means 

0.125 kHz 0.8 5.7 12.7 23.8 42.2 0.0 0.3 
0.25 kHz 1.3 6.5 2.8 18.7 28.0 0.0 0.5 

0.5 kHz 1.0 5.2 9.0 7.7 21.8 0.5 0.5 
1 kHz 1.2 17.0 11.3 10.5 38.8 3.2 1.0 
2 kHz 0.8 8.7 4.8 6.5 20.0 0.2 0.3 
4 kHz 2.7 11.2 9.0 11.0 31.2 2.3 1.3 
8 kHz 1.3 2.0 2.7 4.2 8.8 0.3 0.2 

16 kHz 0.2 4.2 4.7 6.0 14.8 0.0 0.0 

TOTALS 9.3 60.3 57.0 88.3 205.7 6.5 4.2 

Group standard 

0.125 kHz 1.0 7.7 9.9 13.7 30.0 0.0 0.8 
0.25 kHz 1.0 7.5 1.8 10.1 11.3 0.0 0.5 

0.5 kHz 1.1 3.7 8.6 2.9 11.2 0.8 1.2 
1 kHz 1.6 21.9 9.6 7.8 37.9 6.0 2.4 
2 kHz 1.0 4.6 5.1 3.0 9.6 0.4 0.8 
4 kHz 3.4 11.7 11.7 9.4 31.9 5.7 3.3 
8 kHz 3.3 2.6 1.6 2.6 6.2 0.8 0.4 

16 kHz 0.4 2.4 6.3 8.4 16.6 0.0 0.0 

TOTALS 6.1 37.9 22.6 27.8 75.6 7.2 4.3 

1st row 2nd row 3rd row Comb. 
outer 
hair 
cells 

outer 
hair 
cells 

deviations 

outer 
hair 
cells 

outer 
hair 
cells 

peak SPL 

band frequencies 

Inner 
pillar 
cells 

Outer 
pillar 
cells 
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1025 Hz center frequency, 129 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla TO64 

0.125 kHz 0.0 
0.25 kHz 0.4 

0.5 kHz 1 kHz :*; 
2 kHz 0:8 
4 kHz 0.3 
8 kHz 3.1 

16 kHz 0.0 

Chinchilla TO86 

0.125 kHz 0.6 10.7 16.4 23.0 16.7 
0.25 kHz 1.1 0.5 3. . 7 5.5 2.6 

0.5 kHz 0.3 2.3 1.7 2.0 2.0 
1 kHz 0.0 3.0 0.6 2.4 2.0 
2 kHz 0.0 1.5 0.6 1.5 1.2 
4 kHz 3.4 10.2 9.6 8.4 9.4 
8 kHz 0.0 0.3 0.9 0.3 0.5 

16 kHz 0.0 1.5 0.0 0.3 0.6 

Chinchilla TO89 

0.125 kHz 0.0 
0.25 kHz 0.0 

0.5 kHz 1 kHz E 
2 kHz 0:O 
4 kHz 1.5 
8 kHz 0.0 

16 kHz 0.4 

0.0 

Ki 
1:2 
1.5 
0.9 
2.2 
2.6 

0.5 3.2 2.6 2.1 
1.5 0.6 3.6 1.9 
0.0 3.0 1.8 1.6 
1.6 1.9 2.2 1.9 
1.2 0.3 0.9 0.8 
1.5 0.9 0.6 1.0 
0.0 0.3 0.6 0.3 
1.7 1.0 1.0 1.2 

3.7 10.8 4.8 0.0 
1.2 5.8 2.3 0.0 
1.2 2.7 1.5 0.0 
2.5 0.6 1.4 0.0 
1.2 3.8 2.2 0.0 
0.0 1.5 0.8 0.0 
1.5 2.5 2.1 0.3 
5.5 7.4 5.2 0.0 

Inner Outer 
pillar pillar 
cells 

0.0 
0.0 

;*; 
0:o 
2.6 
0.0 
0.0 

0.0 
0.0 
0.0 

E 
0.0 
0.0 
0.0 

cells 

1.0 
0.0 
0.0 
0.0 
0.0 

E 
0:o 

0.0 
0.2 
0.8 
0.0 
0.0 
2.4 
0.0 
0.0 

0.0 
0.3 
0.0 

E 
0:o 
0.0 
0.0 
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1025 Hz center frequency, 129 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla Tl12 

I- 

0.125 kHz 0.0 
0.25 kHz 0.4 

0.5 kHz 0.0 
1 kHz 0.4 
2 kHz 0.4 
4 kHz 0.0 
8 kHz 0.0 

16 kHz 0.0 

Chinchilla T114 

0.125 kHz 1.5 2.8 4.5 12.5 6.6 
0.25 kHz 0.8 6.8 0.6 3.8 3.1 

0.5 kHz 0.4 3.2 1.3 1.9 2.1 
1 kHz 1.7 20.8 9.2 8.5 12.8 
2 kHz 0.8 3.3 1.0 2.0 2.1 
4 kHz 0.8 3.6 3.3 3.0 3.3 
8 kHz 0.0 0.6 1.3 2.0 1.3 

16 kHz 0.0 1.0 1.3 1.3 1.2 

Chinchilla T126 

0.125 kHz 1.4 2.1 4.8 9.7 5.5 
0.25 kHz 0.4 1.2 0.3 3.7 1.7 

0.5 kHz 0.0 1.8 1.2 1.5 1.5 
1 kHz 0.0 2.2 1.9 3.2 2.4 
2 kHz 0.0 4.4 1.2 2.2 2.6 
4 kHz 0.0 1.2 1.2 4.7 2.4 
8 kHz 0.0 0.0 0.6 1.5 0.7 

16 kHz 0.0 0.9 1.3 0.9 1.0 

1.5 7.4 17.4 8.8 
2.1 0.6 11.4 4.7 
1.5 7.9 3.9 4.4 
4.7 6.0 3.4 4.7 
4.3 4.6 1.8 3.6 
3.1 1.5 2.1 2.2 
0.6 0.3 0.9 0.6 
0.3 0.0 0.6 0.3 
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Inner Outer 
pillar pillar 
cells 

0.0 
0.0 

E 
0:1 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
3.1 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.1 
0.0 

;:; 
0.0 
0.0 

cells 

0.0 
0.0 
0.0 
0.0 
0.6 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
2.0 

E 
0:o 
0.0 

0.0 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



1025 Hz center frequency, 129 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer 
hair hair hair hair 
cells cells cells cells 

Group means 

0.125 kHz# 0.58 2.93 6.67 12.67 7.42 0.00 0.17 
0.25 kHz 0.52 2.02 0.83 5.63 2.83 0.00 0.13 

0.5 kHz 0.38 1.57 2.72 2.30 2.19 0.07 0.13 
1 kHz 0.48 5.58 3.68 3.38 4.22 0.63 0.33 
2 kHz 0.33 2.70 1.48 2.03 2.07 0.02 0.10 
4 kHz 1.00 3.42 2.75 3.38 3.18 0.43 0.40 
a kHz 0.52 0.62 0.82 1.30 0.91 0.05 0.05 

16 kHz 0.07 1.33 1.52 1.92 1.59 0.00 0.00 

Group standard deviations 

0.125 kHz 0.71 3.94 4.99 6.97 5.04 0.00 0.41 
0.25 kHz 0.38 2.46 0.52 2.98 1.16 0.00 0.15 

0.5 kHz 0.44 1.15 2.63 0.88 1.13 0.12 0.33 
1 kHz 0.68 7.56 3.26 2.70 4.37 1.24 0.82 
2 kHz 0.39 1.48 1.57 0.98 0.99 0.04 0.24 
4 kHz 1.31 3.49 3.53 2.83 3.18 1.06 0.98 
a kHz 1.27 0.82 0.51 0.85 0.66 0.12 0.12 

16 kHz 0.16 0.79 2.04 2.71 1.79 0.00 0.00 

outer 
hair 
cells 

Inner Outer 
pillar pillar 
cells cells 
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Summary data for the group exposed to: 

1025 Hz center frequency, 134 & peak SPL 

Animal # 

MO86 

N13 

Nl.6 

N33 

N78 

PO1 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

- Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 
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1025 Hz center frequency, 134 dH peak SPL 

Preexposure thresholds (dB SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

MO86 24.0 9.0 1.0 1.0 2.0 0.0 -4.0 
N13 24.0 3.0 7.0 1.0 2.0 2.0 0.0 
N16 23.0 4.0 -2.0 -2.0 1.0 -11.0 1.0 
N33 24.0 5.0 5.0 1.0 6.0 2.0 0.0 0.0 3.0 2.0 
N78 22.0 5.0 1.0 3.0 2.0 0.0 2.0 
PO1 22.0 5.0 1.0 1.0 2.0 0.0 4.0 

________________________---------~--~~----~~~~~-~~~~~~-~-~~~---~~~------------ 
Mean 23.2 5.2 2.2 0.8 2.5 -1.2 0.5 1.2 2.2 3.2 
S.D. 1.0 2.0 3.3 1.6 1.8 4.9 2.7 2.4 1.3 1.6 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

MO86 29.0 10.0 4.0 15.4 15.0 5.0 3.0 1.0 2.0 -1.0 
N13 52.0 37.0 31.0 25.0 28.0 14.0 16.0 12.0 17.0 14.0 
N16 46.8 35.8 29.8 29.8 20.8 22.8 8.8 -3.2 -2.2 6.8 
N33 24.0 5.0 7.0 3.0 4.0 0.0 4.0 0.0 3.0 2.0 
N78 26.2 11.2 9.2 7.2 14.2 10.2 12.2 10.2 11.2 10.2 
PO1 26.4 13.2 15.2 17.2 6.2 8.2 10.2 6.2 9.2 12.2 

Postexposure thresholds (dB SPL) 

___-___-____-_______------ - - - - - - - 1 - _ 1 _ - _ _ _ 1 _ _ - - ~ ~ ~ ~ ~ ~ ~ - ~ - ~ ~ ~ ~ ~ ~ ~ - - - - ~ ~ ~ ~ - - ~ ~ - -  

Mean 34.1 18.7 16.0 16.3 14.7 10.0 9.0 4.4 6.7 7.4 
S.D. 12.1 14.0 11.7 10.2 9.0 7.8 4.9 6.1 7.0 5.9 

Permanent threshold shift (dB) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

MO86 
N13 
N16 
N33 
N78 
PO1 

Mean 
S.D. 

5.0 1.0 3.0 14.4 13.0 5.0 7.0 1.0 1.0 
28.0 34.0 24.0 24.0 26.0 12.0 16.0 6.0 16.0 
23.8 31.8 31.8 31.8 19.8 33.8 7.8 -4.2 -6.2 

0.0 0.0 2.0 2.0 -2.0 -2.0 4.0 0.0 0.0 
4.2 6.2 8.2 4.2 12.2 10.2 10.2 10.2 10.2 
4.4 8.2 14.2 16.2 4.2 8.2 6.2 6.2 6.2 

.--------_ .-______----_-_-_---_P__l_s_____________-~-~~~--~-------_ 
10.9 13.5 13.9 15.4 12.2 11.2 8.5 3.2 4.5 
11.8 15.3 12.0 11.4 10.1 12.1 4.2 5.2 7.9 

-7.0 
12.0 

3.0 
0.0 
6.2 

10.2 

4.2 
7.0 
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Animal 
number 

MO86 111 270 269 414 953 
N13 151 480 432 377 1289 
N16 62 888 814 498 2200 
N33 49 103 142 144 389 
N78 59 394 421 370 1185 
PO1 2 22 31 29 82 

Group mean 72 1016 
S.D. 52 745 
S.E. 21 304 

1025 Hz center frequency, 134 dB peak SPL 

Total number of cochlear sensory cells missing 

Inner 
hair 
cells 

1st row 
outer 
hair 
cells 

2nd row 
outer 
hair 
cells 

3rd row 
outer 
hair 
cells 

Total 
outer 
hair 
cells 

Total sensory cell losses over octave band lengths of the 
cochlea centered at the frequencies indicated 

Octave band Inner 
center hair 

frequency cells 

Outer 
hair 
cells 

Group means 

0.125 kHz 1.0 75.7 
0.25 kHz 1.2 60.8 

0.5 kHz 1.2 148.0 
1 kHz 52.2 492.3 
2 kHz 6.0 190.8 
4 kHz 5.0 16.5 
8 kHz 4.7 12.7 

16 kHz 1.2 19.5 

Standard deviations 

0.125 kHz 1.3 38.6 
0.25 kHz 1.5 45.4 

0.5 kHz 1.0 149.0 
1 kHz 49.4 330.0 
2 kHz 10.1 302.9 
4 kHz 6.9 9.8 
8 kHz 7.7 13.3 

16 kHz 1.6 10.3 
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1025 Hz center frequency, 134 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Inner Outer 
pillar pillar 
cells cells 

Chinchilla MO86 

0.125 kHz 0 29 
0.25 kHz 10 

0.5 kHz 
: 

21 
1 kHz 64 166 
2 kHz 3 22 
4 kHz 18 9 
8 kHz 20 8 

16 kHz 2 5 

TOTALS 111 270 

23 77 
10 95 

7 84 
180 135 

32 7 
4 4 
3 8 

10 4 

129 
115 
112 
481 

61 

:; 
19 

0 
0 
1 

150 
1 
0 
3 
0 

0 
0 
1 

107 
1 
0 
0 
0 

269 414 953 155 109 

Chinchilla N13D 

0.125 kHz 2 7 13 59 79 0 1 
0.25 kHz 1 22 34 43 99 0 1 

0.5 kHz 2 66 45 4 115 0 0 
1 kHz 140 263 253 197 713 289 178 
2 kHz 6 105 81 66 252 11 6 
4 kHz 0 11 0 5 16 0 0 
8 kHz 0 1 3 3 7 0 0 

16 kHz 0 5 3 0 8 0 0 

TOTALS 151 480 432 377 1289 186 

Chinchilla N16D 

0.125 kHz 3 11 
0.25 kHz 3 28 

0.5 kHz 2 200 
1 kHz 14 332 
2 kHz 26 294 
4 kHz 6 10 
8 kHz 4 3 

16 kHz 4 10 

11 

1:: 
331 
292 

6 
2 
9 

9 31 
31 88 
37 371 

217 880 
194 780 

2 18 
1 6 
7 26 

TOTALS 62 888 814 498 2200 

300 

5 
1 
0 

:; 
1 
0 
3 

97 

8 
1 
0 

44 
61 

1 
0 
2 

117 
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1025 Hz center frequency, 134 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer 
hair hair hair hair 
cells cells cells cells 

Chinchilla N33D 

ri 
0.125 kHz 0 

0.25 kHz 0 
0.5 kHz 2 

1 kHz 40 
2 kHz 0 
4 kHz 5 
8 kHz 2 

16 kHz 0 

TOTALS 49 

14 49 46 109 0 0 
2 2 7 11 0 0 
0 3 4 7 0 0 

70 68 65 203 86 54 
3 3 2 8 0 0 
2 5 5 12 1 0 
2 1 3 6 0 0 

10 11 12 33 0 0 

103 142 144 389 87 54 

Chinchilla N78D 

0.125 kHz 0 
0.25 kHz 0 

0.5 kHz 0 
1 kHz 55 
2 kHz 1 
4 kHz 1 
8 kHz 2 

16 kHz 0 

TOTALS 59 

8 12 48 68 
2 3 33 38 

110 106 65 281 
250 246 170 666 

9 17 12 38 
6 17 10 33 
1 11 25 37 
8 9 7 24 

421 370 1185 

Chinchilla POlD 

0.125 kHz 1 
0.25 kHz 0 

0.5 kHz 0 
1 kHz 0 
2 kHz 0 

_, 4 kHz 0 
8 kHz 0 

16 kHz 1 

TOTALS 2 

394 

9 
3 
2 
2 
2 
0 
0 
4 

22 

17 12 
2 9 
0 0 
7 2 
2 2 

; 
2 
1 

2 1 

31 29 82 0 

outer Inner Outer 
hair pillar pillar 
cells cells cells 

0 0 
0 0 
0 2 

128 109 
0 2 
0 0 
0 0 
0 1 

128 114 

38 0 
14 0 

2 0 
11 0 

6 0 
3 0 
1 0 
7 0 
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1025 Hz center frequency, 134 dB peak SPL 

Total sensory cell losses over octave band frequencies 

Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Group means 

0.125 kHz 1.0 13.0 20.8 41.8 75.7 
0.25 kHz 1.2 11.2 13.3 36.3 60.8 

0.5 kHz 1.2 66.5 49.2 32.3 148.0 
1 kHz 52.2 180.5 180.8 131.0 492.3 
2 kHz 6.0 72.5 71.2 47.2 190.8 
4 kHz 5.0 6.3 5.5 4.7 16.5 
8 kHz 4.7 2.5 3.3 6.8 12.7 

16 kHz 1.2 7.0 7.3 5.2 19.5 

0.8 
0.2 
0.2 

114.2 
11.2 

;,: 
0:s 

1.8 
0.3 
0.5 

82.0 
11.7 

0.2 
0.0 
0.5 

TOTALS 72.3 359.5 351.5 305.3 1016.3 127.8 97.0 

Group standard deviations 

0.125 kHz 1.3 
0.25 kHz 1.5 

0.5 kHz 1.0 
1 kHz 49.4 
2 kHz 10.1 
4 kHz 6.9 
8 kHz 7.7 

16 kHz 1.6 

1st row 2nd row 3rd row Comb. 

8.2 14.5 
11.3 14.5 
77.9 57.9 

125.6 122.4 
115.3 112.0 

4.5 6.1 
2.9 3.9 
2.7 3.8 

TOTALS 51.9 310.7 275.2 

26.7 38.6 
32.0 45.4 
35.8 149.0 
82.8 330.0 
76.0 302.9 

2.9 9.8 
9.3 13.3 
4.4 10.3 

179.2 744.9 

Inner Outer 
oillar pillar 
cells cells 

2.0 3.1 
0.4 0.5 
0.4 0.8 

102.6 62.5 
21.9 24.3 

0.5 0.4 
1.2 0.0 
1.2 0.8 

99.3 62.7 
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1025 Hz center frequency, 134 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer 
hair hair 
cells cells 

Chinchilla MO86 

0.125 kHz 0.0 15.2 12.1 40.5 22.6 0.0 0.0 
0.25 kHz 1.1 2.9 2.9 28.4 11.4 0.0 0.0 

0.5 kHz 0.3 6.3 2.1 25.2 11.2 0.1 0.3 
1 kHz 26.0 52.3 56.7 42.5 50.5 29.2 33.7 
2 kHz 1.2 6.7 9.8 2.1 6.2 0.1 0.3 
4 kHz 7.0 2.7 1.2 1.2 1.7 0.0 0.0 
8 kHz 7.6 2.4 0.9 2.4 1.9 0.5 0.0 

16 kHz 0.8 1.6 3.2 1.2 2.0 0.0 0.0 

Chinchilla N13D 

0.125 kHz 1.3 3.7 6.8 31.2 13.9 0.0 0.5 
0.25 kHz 0.4 6.6 10.2 12.9 9.9 0.0 0.3 

0.5 kHz 0.8 20.0 13.6 1.2 11.6 0.0 0.0 
1 kHz 57.8 83.4 80.3 62.5 75.4 56.7 56.5 
2 kHz 2.5 32.5 25.0 20.4 26.0 2.1 1.8 
4 kHz 0.0 3.4 0.0 1.5 1.6 0.0 0.0 
8 kHz 0.0 0.3 0.9 0.9 0.7 0.0 0.0 

16 kHz 0.0 1.7 1.0 0.0 0.9 0.0 0.0 

Chinchilla N16D 

0.125 kHz 1.9 5.4 5.4 4.4 5.1 1.6 3.9 
0.25 kHz ::: 7.9 8.2 8.8 8.3 0.1 0.2 

0.5 kHz 57.1 38.2 10.5 35.3 0.0 0.0 
1 kHz 5.4 99.1 98.8 64.7 87.5 5.9 13.1 
2 kHz 10.2 85.7 85.1 56.5 75.8 9.9 17.7 
4 kHz 2.1 2.9 1.7 0.5 1.7 0.1 0.2 
8 kHz 1.4 0.8 0.5 0.2 0.5 0.0 0.0 

16 kHz 1.5 3.1 2.8 2.2 2.7 0.5 0.6 

outer 
hair 
cells 

outer 
hair 
cells 

outer 
hair 
cells 

Inner Outer 
pillar pillar 
cells cells 
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1025 Hz center frequency, 134 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer Inner Outer 
hair hair h.a i r hair hair pillar pillar 
cells cells cells cells cells cells cells 

Chinchilla N33D 

0.125 kHz 0.0 7.3 25.7 24.2 19.1 
0.25 kHz 0.0 0.6 0.6 2.1 1.1 

0.5 kHz 0.8 0.0 0.9 1.2 0.7 
1 kHz 16.3 22.1 21.5 20.5 21.4 
2 kHz 0.0 0.9 0.9 0.6 0.8 
4 kHz 1.9 0.6 1.5 1.5 1.2 
8 kHz 0.7 0.6 0.3 0.9 0.6 

16 kHz 0.0 3.1 3.4 3.7 3.4 

Chinchilla N78D 

0 .125 kHz8 0.0 4.1 6.2 25.1 11.8 
0.25 kHz 0.0 0.5 0.8 9.8 3.7 

0.5 kHz 0.0 32.9 31.7 19.4 28.0 
1 kHz 22.2 78.3 77.1 53.2 69.5 
2 kHz 0.4 2.7 5.2 3.6 3.8 
4 kHz 0.3 1.8 5.2 3.0 3.3 
8 kHz 0.7 0.3 3.3 7.6 3.7 

16 kHz 0.0 2.6 3.0 2.3 2.6 

Chinchilla POlD 

0.125 kHz 0.6 4.7 8.9 6.3 6.6 0.0 1.0 
0.25 kHz 0.0 0.9 0.6 2.7 1.4 0.0 0.0 

0.5 kHz 0.0 0.6 0.0 0.0 0.2 0.0 0.0 
1 kHz 0.0 0.6 2.2 0.6 1.1 0.0 0.0 
2 kHz 0.0 0.6 0.6 0.6 0.6 0.0 0.0 
4 kHz 0.0 0.0 0.3 0.6 0.3 0.0 0.0 
8 kHz 0.0 0.0 0.0 0.3 0.1 0.0 0.0 

16 kHz 0.4 1.3 0.6 0.3 0.7 0.0 0.0 

0.0 
0.0 
0.0 

16.8 
0.0 
0.1 
0.0 
0.0 

0.0 
0.0 
0.0 

24.9 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

17.0 

E 
0.0 
0.0 

;*: 
0:s 

34.1 
0.6 
0.0 
0.0 
0.3 
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1025 Hz center frequency, 134 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer 
hair hair hair 
cells cells cells 

Group means 

0.125 kHz 0.63 6.73 lo.85 21.95 13.18 0.27 0.90 
0.25 kHz 0.43 3.23 3.88 10.78 5.97 0.02 0.08 

0.5 kHz 0.43 19.48 14.42 9.58 14.49 0.02 0.13 
1 kHz 21.28 55.97 56.10 40.67 50.91 22.25 25.73 
2 kHz 2.38 21.52 21.10 13.97 18.86 2.02 3.40 
4 kHz 1.88 1.90 1.65 1.38 1.64 0.03 0.03 
8 kHz 1.73 0.73 0.98 2.05 1.26 0.08 0.00 

16 kHz 0.45 2.23 2.33 1.62 2.06 0.08 0.15 

Group standard deviations 

0.125 kHz 0.81 4.34 7.66 14.12 6.85 0.65 1.52 
0.25 kHz 0.54 3.26 4.26 9.60 4.47 0.04 0.13 

0.5 kHz 0.38 22.38 16.78 10.71 14.34 0.04 0.22 
1 kHz 20.43 38.31 37.29 25.40 33.58 20.17 19.89 
2 kHz 3.94 33.69 32.62 22.16 29.44 3.95 7.04 
4 kHz 2.68 1.36 1.86 0.90 0.99 0.05 0.08 
8 kHz 2.92 0.86 1.19 2.83 1.36 0.20 0.00 

16 kHz 0.61 0.80 1.21 1.39 1.06 0.20 0.25 

outer 
hair 
cells 

outer 
hair 
cells 

Inner Outer 
pillar pillar 
cells cells 
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Summary data for the group exposed to: 

1025 Hz center frequency, 139 dB peak SPL 

Animal # 

LO41 

LO61 - 

LO90 - 

LO92 - 

LO93 - 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 



1025 Hz center frequency, 139 dP peak SPL 

Preexposure thresholds (dP SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

LO41 25.0 9.0 5.0 3.0 3.0 3.0 0.0 3.0 2.0 5.0 
LO61 24.0 9.0 6.0 5.0 2.0 5.0 2.0 5.0 1.0 3.0 
LO90 21.0 9.0 3.0 1.0 1.0 5.0 4.0 3.0 2.0 1.0 5. LO92 28.0 9.0 0.0 -3.0 2.0 7.0 6.0 5.0 1.0 5.0 
LO93 23.0 13.0 1.0 1.0 3.0 3.0 0.0 1.0 4.0 5.0 

_____________-__--__~~~~~~~~~~~~~~~~~~~~-~~~-------------------------- 
Mean 24.2 9.8 3.0 1.4 2.2 4.6 2.4 3.4 2.0 3.8 

CA S.D. 2.6 1.8 2.5 3.0 0.8 1.7 2.6 1.7 1.2 1.8 

Postexposure thresholds (dB SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

LO41 37.0 41.0 35.0 39.0 37.0 41.0 40.0 37.0 38.0 37.0 
~061 26.0 11.0 8.0 13.0 12.0 13.0 10.0 9.0 11.0 11.0 
LO90 31.8 25.8 11.8 13.8 11.8 3.8 6.8 5.8 6.8 7.8 
LO92 51.4 42.4 26.8 30.4 25.4 36.6 37.4 26.4 32.4 29.6 
LO93 33.0 17.0 15.0 19.0 19.0 21.0 14.0 9.0 12.0 15.0 

Mean 35.8 27.4 19.3 23.0 21.0 23.1 21.6 17.4 20.0 20.1 
S.D. 9.6 14.1 11.2 11.3 10.6 15.7 15.8 13.6 14.1 12.6 

Permanent threshold shift (dB) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

LO41 12.0 32.0 30.0 36.0 34.0 38.0 40.0 34.0 36.0 32.0 
LO61 2.0 2.0 2.0 8.0 10.0 8.0 8.0 4.0 10.0 8.0 
LO90 10.8 16.8 8.8 12.8 10.8 -1.2 2.8 2.8 4.8 6.8 
LO92 23.4 33.4 26.8 33.4 23.4 29.6 31.4 21.4 31.4 24.6 
LO93 10.0 4.0 14.0 18.0 16.0 18.0 14.0 8.0 8.0 10.0 

_________________________________-__---__________------_---------------__-_-__ 
Mean 11.6 17.6 16.3 21.6 18.8 18.5 19.2 14.0 18.0 16.3 
S.D. 7.7 14.9 11.9 12.5 10.0 15.8 15.8 13.4 14.5 11.3 
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Temporary Threshold Shift (dB): 1025 Hz center frequency, 139 dB peak SPL 

Frequency 8.000 kHz 

Animaljday 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO41 58.0 56.0 64.0 72.0 60.0 68.0 56.0 44.0 42.0 40.0 38.0 36.0 24.0 32.0 30.0 72.0 
LO61 60.0 59.0 66.0 64.0 72.0 50.0 38.0 26.0 24.0 2.0 10.0 8.0 16.0 4.0 2.0 72.0 
LO90 23.0 31.0 39.0 39.0 13.0 13.0 32.0 20.0 28.0 16.0 4.0 13.0 1.0 9.0 7.0 39.0 
LO92 29.0 10.0 61.0 46.0 60.0 51.0 28.0 17.0 16.0 15.0 24.0 23.0 32.0 29.0 15.0 61.0 
LO93 39.0 37.0 45.0 53.0 39.0 37.0 35.0 23.0 31.0 24.0 22.0 10.0 8.0 6.0 4.0 53.0 

___________________________________________________________---________-------_-_-_--_-~~~~~~- ----------_---------- 
Mean 41.8 38.6 55.0 54.8 48.8 43.8 37.8 26.0 28.2 19.4 19.6 18.0 16.2 16.0 11.6 59.4 
S.D. 16.7 20.0 12.2 13.3 23.3 20.4 10.8 10.6 9.6 14.0 13.2 11.6 12.3 13.4 11.4 13.9 













1025 Hz center frequency, 139 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer 
hair hair 
cells cells 

Chinchilla LO92 

0.125 kHz 2.8 7.6 10.9 32.4 17.0 0.0 0.0 
0.25 kHz 2.0 24.7 21.0 26.0 23.9 8.7 15.9 

0.5 kHz 2.9 76.9 46.0 4.7 42.5 0.0 0.0 
1 kHz 49.3 96.6 98.3 93.0 96.0 48.2 50.8 
2 kHz 7.8 99.6 98.0 73.8 90.5 0.2 1.2 
4 kHz 2.8 20.0 20.3 3.5 14.6 0.0 0.0 
8 kHz 5.6 1.2 0.0 0.6 0.6 0.0 0.0 

16 kHz 0.0 0.3 1.0 0.7 0.7 0.0 0.0 

Chinchilla LO93 

0.125 kHz 0.6 1.5 4.6 17.1 7.7 0.0 0.0 
0.25 kHz 1.1 1.1 4.1 8.8 4.7 0.0 0.0 

0.5 kHz 0.0 6.8 9.8 8.0 8.2 0.0 0.0 
1 kHz 25.8 97.1 95.6 88.7 93.8 23.9 27.1 
2 kHz 2.0 95.4 98.1 97.8 97.1 0.3 4.5 
4 kHz 0.3 51.6 57.4 33.6 47.5 0.0 0.3 
8 kHz 0.7 5.1 3.9 6.7 5.2 0.1 0.0 

16 kHz 0.7 2.8 1.8 3.7 2.8 0.0 0.0 

Group means 

0.125 kHz 1.32 6.92 11.42 22.02 13.45 0.00 0.10 
0.25 kHz 0.98 9.46 7.00 12.82 9.76 1.80 3.22 

0.5 kHz 1.18 34.62 22.76 6.96 21.45 0.02 0.10 
1 kHz 20.76 89.84 87.78 67.96 81.86 19.82 22.12 
2 kHz 2.36 77.30 77.16 57.90 70.79 0.12 1.52 
4 kHz 1.36 50.80 51.42 35.90 46.04 0.02 0.30 
8 kHz 5.64 41.18 40.58 40.54 40.77 3.24 4.18 

16 kHz 10.90 38.68 36.96 37.40 37.68 2.42 4.52 

outer 
hair 
cells 

outer 
hair 
cells 

outer 
hair 
cells 

Inner Outer 
pillar 
cells 

pillar 
cells 
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1025 Hz center frequency, 139 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer Inner outer 
hair hair hair hair hair pillar 
cells 

pillar 
cells cells cells cells cells cells 

Group standard deviations 

0.125 kHz 1.11 4.56 7.04 7.42 5.04 0.00 0.22 
0.25 kHz 0.83 9.31 7.97 8.24 8.31 3.86 7.09 

0.5 kHz 1.25 30.74 16.53 3.15 15.53 0.04 0.22 
1 kHz 20.67 15.19 14.25 21.66 15.01 20.37 20.29 
2 kHz 3.15 41.12 41.20 38.23 38.90 0.13 1.71 
4 kHz 1.43 41.16 40.53 36.22 38.97 0.04 0.52 
8 kHz 6.00 53.45 53.58 52.18 53.06 4.96 6.37 

16 kHz 15.77 50.73 48.97 48.99 49.54 3.32 6.50 
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Temporary Threshold Shift (dB): 1025 Hz center frequency ', 144 dB peak SPL 

Frequency 0.125 kHz 

Animal\day 0. .042 .125 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

565 70.0 70.0 70.0 70.0 70.0 70.0 49.0 38.0 47.0 36.0 45.0 44.0 53.0 52.0 41.0 70.0 
TO10 41.0 69.0 47.0 55.0 69.0 62.0 40.0 38.0 26.0 43.0 31.0 29.0 27.0 45.0 24.0 69.0 
TO13 72.0 46.0 45.0 54.0 72.0 72.0 72.0 72.0 51.0 60.0 59.0 38.0 57.0 66.0 65.0 72.0 
TO34 69.0 69.0 69.0 69.0 69.0 69.0 69.0 50.0 58.0 46.0 53.0 42.0 51.0 59.0 47.0 69.0 
TO16 64.0 69.0 64.0 69.0 54.0 63.0 52.0 21.0 0.0 9.0 18.0 17.0 26.0 35.0 44.0 69.0 
TO.25 47.0 67.0 62.0 62.0 67.0 67.0 50.0 40.0 40.0 39.0 39.0 28.0 28.0 27.0 16.0 67.0 

____________------__---_------_____________-________------___----_-_-__---------_______--_~______-_--------------- 
Mean 60.5 65.0 59.5 63.2 66.8 67.2 55.3 43.2 37.0 38.8 40.8 33.0 40.3 47.3 39.5 69.3 
S.D. 13.2 9.4 10.9 7.3 6.5 4.0 12.5 16.9 21.1 16.8 14.9 10.2 14.8 14.7 17.4 1.6 

Frequency 0.250 kHz 

Animal\day 0. .042 .125 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

565 86.0 86.0 86.0 86.0 86.0 76.0 55.0 54.0 53.0 52.0 51.0 60.0 49.0 58.0 47.0 86.0 
TO10 65.0 93.0 71.0 79.0 93.0 86.0 64.0 52.0 70.0 57.0 45.0 43.0 31.0 49.0 48.0 93.0 
TO13 88.0 72.0 71.0 80.0 88.0 88.0 69.0 68.0 67.0 66.0 65.0 64.0 63.0 72.0 11.0 88.0 
TC14 93.0 93.0 93.0 93.0 93.0 93.0 93.0 74.0 82.0 70.0 67.0 66.0 75.0 93.0 81.0 93.0 
TO16 82.0 82.0 74.0 82.0 72.0 71.0 60.0 49.0 28.0 37.0 46.0 45.0 44.0 53.0 62.0 82.0 

__-~~~_____"p__-~~_~__~~~~__~~~~___~~~__~~:~__~~~~__~~~~_--~~:~__~~~~--~~~~__-~~~--~~~~--~~~~_--~~~--~~~~___ 

Mean 80.2 83.7 78.5 84.5 86.5 83.5 68.5 59.5 58.3 56.8 52.2 54.3 51.7 62.0 60.8 88.2 
S.D. 11.6 8.7 9.0 5.2 7.7 8.3 13.3 9.8 18.9 11.6 11.4 10.2 15.4 17.6 13.4 4.3 

Frequency 0.500 kHz 

Animal\day 0. .042 .125 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

565 89.0 88.0 97.0 86.0 95.0 94.0 73.0 62.0 61.0 60.0 59.0 68.0 67.0 66.0 65.0 97.0 
TO10 65.0 83.C 81.0 69.0 93.0 76.0 64.0 62.0 50.0 57.0 45.0 43.0 41.0 39.0 38.0 93.0 
TOi 77.0 86.0 95.0 94.c 93.0 72.0 83.0 72.0 81.0 80.0 79.0 78.0 69.0 76.0 75.0 95.0 
TO14 95.0 95.0 95.0 95.0 95.0 95.0 95.0 76.0 74.0 62.0 69.0 68.0 67.0 65.0 53.0 95.0 
TO16 99.0 77.0 86.0 94.0 84.0 83.0 52.0 31.0 40.0 39.0 38.0 47.0 36.0 55.0 54.0 99.0 
TO25 67.0 66.0 76.0 85.0 97.0 82.0 60.0 50.0 60.0 59.0 59.0 58.0 28.0 47.0 56.0 97.0 

_____-__________________---_________________________-----____----______--------___-------____----_----------__---- 

Mean 82.0 82.5 88.3 87.2 92.8 83.7 71.2 58.8 61.0 59.5 58.2 60.3 51.3 58.0 56.8 96.0 
S.D. 14.5 10.0 8.7 9.9 4.6 9.3 15.8 16.4 15.1 13.1 15.1 13.5 18.4 13.6 12.4 2.1 



Y I 

Temporary Threshold Shift (dB): 1025 Hz center frequency, 144 dB peak SPL 

P 
w 
m 

Frequency 1.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

565 77.0 86.0 95.0 94.0 83.0 82.0 61.0 60.0 
TO10 71.0 69.0 77.0 85.0 84.0 72.0 71.0 58.0 
TO13 69.0 78.0 87.0 86.0 75.0 84.0 75.0 74.0 
TO14 99.0 99.0 99.0 99.0 99.0 99.0 99.0 70.0 
TO16 92.0 81.0 90.0 89.0 88.0 77.0 56.0 45.0 
TO25 59.0 78.0 68.0 67.0 85.0 88.0 57.0 62.0 

Mean 77.8 81.8 86.0 86.7 85.7 83.7 69.8 61.5 
S.D. 15.0 10.1 11.6 11.0 7.8 9.4 16.2 10.1 

69.0 58.0 57.0 66.0 75.0 64.0 63.0 95.0 
56.0 63.0 51.0 49.0 37.0 34.0 53.0 85.0 
73.0 72.0 71.0 80.0 77.0 78.0 77.0 87.0 
78.0 66.0 73.0 62.0 61.0 69.0 67.0 99.0 
44.0 43.0 42.0 41.0 50.0 19.0 48.0 92.0 
52.0 51.0 61.0 50.0 54.0 49.0 28.0 88.0 

---------___------- -----_ .------ .----_---------------- 

62.0 58.8 59.2 58.0 59.0 52.2 56.0 91.0 
13.3 10.5 11.8 14.1 15.3 22.5 17.1 5.3 

Frequency 1.400 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

S65 79.0 88.0 87.0 96.0 

TO10 67.0 65.0 83.0 81.0 
TO13 79.0 88.0 87.0 86.0 
TO14 99.0 99.0 99.0 99.0 
TO16 84.0 83.0 82.0 91.0 
TO25 61.0 70.0 80.0 89.0 

-------_____ _----------- .------_ .---__ 
Mean 78.2 82.2 86.3 90.3 
S.D. 13.3 12.6 6.8 6.6 

85.0 84.0 73.0 72.0 
80.0 58.0 46.0 54.0 
85.0 84.0 75.0 74.0 
99.0 99.0 99.0 70.0 
90.0 79.0 68.0 47.0 
96.0 86.0 65.0 64.0 

.------------ .---------_-__ 

89.2 81.7 71.0 63.5 
7.3 13.4 17.2 10.8 

71.0 70.0 
52.0 59.0 
73.0 72.0 
78.0 66.0 
56.0 45.0 
64.0 63.0 

---_------_-- 

65.7 62.5 
10.2 9.8 

96.0 78.0 67.0 66.0 75.0 96.0 
37.0 45.0 43.0 52.0 41.0 83.0 
71.0 70.0 79.0 78.0 77.0 88.0 
73.0 62.0 71.0 69.0 67.0 99.0 
44.0 53.0 52.0 51.0 50.0 91.0 
83.0 52.0 62.0 51.0 50.0 96.0 

67.3 60.0 62.3 61.2 60.0 92.2 
22.7 12.4 13.1 11.5 15.0 6.0 

Frequency 2.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

565 81.0 90.0 99.0 98.0 87.0 86.0 75.0 74.0 83.0 
TO10 71.0 69.0 78.0 85.0 84.0 72.0 60.0 58.0 46.0 
TO13 63.0 82.0 81.0 70.0 89.0 78.0 69.0 68.0 67.0 
TO14 99.0 99.0 99.0 99.0 99.0 99.0 99.0 70.0 78.0 
TO16 90.0 89.0 78.0 87.0 86.0 85.0 101.0 53.0 32.0 
TO25 59.0 78.0 78.0 67.0 85.0 94.0 62.0 72.0 52.0 

Mean 77.2 84.5 85.5 84.3 88.3 85.7 71.7 65.8 59.7 

S.D. 15.6 10.5 10.5 13.5 5.5 9.9 18.1 8.4 19.7 

82.0 71.0 
63.0 41.0 
66.0 65.0 
66.0 63.0 
51.0 30.0 
61.0 61.0 

_-----------_ 

64.8 55.2 
10.1 16.0 

80.0 69.0 78.0 77.0 99.0 
39.0 37.0 45.0 34.0 85.0 
74.0 73.0 72.0 71.0 89.0 
72.0 71.0 79.0 67.0 99.0 
39.0 48.0 47.0 56.0 101.0 
50.0 60.0 49.0 48.0 94.0 

59.0 59.7 61.7 58.8 94.5 
18.5 14.4 16.3 16.0 6.4 



Animal\day 0. .042 .125 .25 1. 2. 

Frequency 2.800 kHz 

6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

56.5 73.0 82.0 91.0 90.0 79.0 78.0 67.0 66.0 65.0 54.0 73.0 72.0 71.0 60.0 59.0 91.0 
TO10 49.0 77.0 75.0 73.0 82.0 70.0 58.0 56.0 54.0 61.0 49.0 47.0 35.0 43.0 51.0 82.0 
TO13 81.0 80.0 69.0 68.0 77.0 76.0 57.0 56.0 65.0 64.0 63.0 62.0 71.0 60.0 69.0 81.0 
TO14 97.0 97.0 97.0 97.0 97.0 97.0 97.0 68.0 76.0 64.0 71.0 80.0 69.0 97.0 75.0 97.0 
TO16 76.0 97.0 97.0 73.0 82.0 71.0 60.0 49.0 38.0 57.0 56.0 35.0 34.0 53.0 72.0 97.0 
TO25 61.0 80.0 70.0 79.0 77.0 86.0 75.0 64.0 54.0 43.0 43.0 62.0 52.0 71.0 60.0 86.0 

Temporary Threshold Shift (dB): 1025 Hz center frequency, 144 dB peak SPL 

___-----_--_________-----________________________________________________-----------------------------_----------- 
Mean 72.8 85.5 83.2 80.0 82.3 79.7 69.0 59.8 58.7 57.2 59.2 59.7 55.3 64.0 64.3 89.0 
S.D. 16.5 9.1 13.3 11.2 7.5 10.3 15.3 7.3 13.1 8.0 12.0 16.4 17.6 18.6 9.2 7.1 

Frequency 4.000 kHz 

Animal\day 0. .042 .125 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

S65 75.0 84.0 83.0 82.0 71.0 70.0 59.0 58.0 67.0 66.0 65.0 74.0 73.0 72.0 71.0 84.0 
TO10 71.0 59.0 67.0 65.0 74.0 62.0 60.0 58.0 56.0 53.0 41.0 29.0 27.0 45.0 54.0 74.0 
T013 75.0 64.0 63.0 62.0 71.0 70.0 61.0 50.0 59.0 68.0 57.0 56.0 55.0 54.0 63.0 75.0 
TO14 99.0 99.0 99.0 99.0 99.c 99.0 99.0 60.0 88.0 66.0 73.0 72.0 71.0 99.0 99.0 99.0 
T316 60.0 69.0 88.0 96.0 76.0 65.0 64.0 53.0 42.0 41.0 50.0 49.0 38.0 47.0 46.0 96.0 
TO25 61.0 70.0 70.0 59.0 71.0 76.0 64.0 74.0 44.0 53.0 23.0 52.0 42.0 51.0 40.0 77.0 

---~---------------------________________-__________-_--_-----------------------------~------------------~~----~-- 

Mean 73.5 74.2 78.3 77.2 78.0 73.7 67.8 58.8 59.3 57.8 51.5 55.3 51.0 61.3 62.2 84.2 
S.D. 14.1 14.8 14.0 17.7 10.6 13.3 15.4 8.3 16.9 10.6 17.9 16.6 18.6 20.8 21.2 10.9 

Frequency 5.700 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

S65 71.0 70.0 59.0 78.0 77.0 66.0 55.0 64.0 63.0 52.0 71.0 70.0 59.0 58.0 67.0 78.0 
TO10 57.0 65.0 73.0 71.0 70.0 63.0 46.0 54.0 52.0 59.0 37.0 25.0 23.0 41.0 41.0 73.0 
TO13 71.0 70.0 69.0 68.0 77.0 76.0 57.0 56.0 55.0 54.0 63.0 62.0 51.0 60.0 59.0 77.0 
TO14 93.0 93.0 93.0 93.0 93.0 93.0 93.0 64.0 72.0 50.0 57.0 76.0 75.0 93.0 81.0 93.0 
TO16 78.0 99.0 76.0 85.0 74.0 73.0 52.0 61.0 60.0 49.0 48.0 47.0 46.0 45.0 54.0 99.0 
TO25 57.0 66.0 56.0 65.0 83.0 82.0 61.0 60.0 40.0 59.0 39.0 58.0 48.0 57.0 46.0 93.0 

~------~-~------_---_-__________________________________--_--_---_---_---------~---------------------------------- 
Mean 71.2 17.2 71.0 76.7 79.0 75.5 60.7 59.8 57.0 53.8 52.5 56.3 50.3 59.0 58.0 83.8 
S.D. 13.6 14.9 13.3 10.8 8.1 11.0 16.6 4.1 10.8 4.4 13.5 18.3 17.1 18.3 14.6 10.1 



Temporary Threshold Shift (dB): 1025 Hz center frequency, 144 dB peak SPL 

Frequency 8.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

S65 69.0 
TO10 75.0 
TO13 84.0 
'1014 91.0 
TO16 56.0 
TO25 63.0 

__~______------___ 

ICean 73.0 
S.D. 13.1 

68.0 77.0 66.0 
73.0 71.0 59.0 
58.0 77.0 56.0 
91.0 91.0 91.0 
87.0 87.0 73.0 
62.0 72.0 71.0 

73.2 79.2 69.3 

13.4 8.1 12.5 

75.0 64.0 
68.0 56.0 
65.0 64.0 
91.0 91.0 
62.0 61.0 
79.0 78.0 

-_-________-- 

73.3 69.0 
10.7 13.0 

53.0 52.0 
64.0 62.0 
45.0 54.0 
91.0 72.0 
80.0 19.0 
56.0 56.0 

64.8 52.5 
17.5 17.9 

51.0 50.0 59.0 68.0 
60.0 57.0 35.0 33.0 
53.0 52.0 51.0 50.0 
80.0 68.0 65.0 74.0 
18.0 27.0 36.0 25.0 
56.0 55.0 55.0 54.0 

_____-_____-__ -__^_-_----- 

53.0 51.5 50.2 50.7 
20.1 13.6 12.3 19.1 

57.0 56.0 55.0 77.0 
31.0 39.0 48.0 75.0 
49.0 48.0 47.0 84.0 
73.0 91.0 91.0 91.0 
24.0 43.0 42.0 87.0 
44.0 43.0 60.0 79.0 

46.3 53.3 57.2 82.2 
17.7 19.4 17.8 6.2 
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Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO31 20.0 28.0 16.0 4.0 2.0 10.0 8.0 6.0 4.0 2.0 0.0 8.0 6.0 4.0 2.0 28.0 
L047R 20.0 29.0 18.0 27.0 16.0 16.0 14.0 11.0 9.0 18.0 17.0 15.0 14.0 13.0 12.0 29.0 
LO5lR 2.0 10.0 8.0 6.0 4.0 9.0 7.0 3.0 1.0 -1.0 7.0 5.0 3.0 2.0 7.0 10.0 
L069R 18.0 17.0 16.0 16.0 14.0 14.0 13.0 13.0 17.0 16.0 -5.0 14.0 13.0 22.0 11.0 22.0 
L093R 10.0 18.0 16.0 24.0 2.0 1.0 9.0 11.0 9.0 6.0 4.0 10.0 8.0 7.0 11.0 24.0 
L095R 26.0 4.0 2.0 0.0 -2.0 6.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 26.0 

Temporary Threshold Shift (dB): 1350 Hz center frequency, 129 dB peak SPL 

Frequency 0.125 kHz 

____________________~_____-_-_-_________________________________________________-------_-_--____~~~~~~~~~~~~~~~~~~ 
Mean 16.0 17.7 12.7 12.8 6.0 9.3 9.2 7.7 6.7 6.5 3.2 9.3 7.7 8.0 6.8 23.2 
S.D. 8.6 9.8 6.3 11.2 7.3 5.4 3.8 4.6 6.3 8.6 8.2 4.6 5.0 8.2 5.7 6.9 

Frequency 0.250 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO31 24.0 22.0 30.0 8.0 6.0 4.0 2.0 0.0 8.0 6.0 4.0 2.0 0.0 -2.0 6.0 30.0 
L047R 40.0 29.0 38.0 27.0 25.0 26.0 14.0 1.0 9.0 18.0 27.0 25.0 4.0 13.0 2.0 40.0 
L051R 6.0 4.0 2.0 0.0 -2.0 3.0 1.0 -3.0 5.0 3.0 1.0 -1.0 -3.0 6.0 1.0 6.0 
L069R 18.0 27.0 16.0 15.0 24.0 44.0 17.0 23.0 27.0 16.0 25.0 14.0 3.0 2.0 1.0 44.0 
L093R 4.0 32.0 50.0 48.0 26.0 5.0 3.0 5.0 13.0 0.0 -2.0 4.0 2.0 1.0 5.0 50.0 
L095R 12.0 10.0 8.0 6.0 4.0 2.0 0.0 8.0 6.0 4.0 2.0 0.0 -2.0 6.0 4.0 12.0 

---------__--_-_-----------____________________________________________________--__------------_--_-____~~_~~~~~~- 
Mean 17.3 20.7 24.0 17.3 13.8 14.0 6.2 5.7 11.3 7.8 9.5 7.3 0.7 4.3 3.2 30.3 
S.D. 13.4 11.2 18.5 17.6 12.5 17.3 7.4 9.3 8.2 7.4 12.9 10.2 2.8 5.2 2.1 17.9 

Frequency 0.500 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO31 12.0 10.0 18.0 6.0 4.0 2.0 0.0 -2.0 -4.0 -6.0 2.0 0.0 -2.0 -4.0 -6.0 18.0 
LO47R 12.0 31.0 40.0 29.0 18.0 18.0 6.0 23.0 11.0 10.0 29.0 27.0 6.0 15.0 14.0 40.0 
LOSiR 12.0 0.0 8.0 6.0 14.0 -1.0 -3.0 3.0 1.0 -1.0 -3.0 5.0 3.0 2.0 7.0 14.0 
L069R 26.0 15.0 24.0 33.0 32.0 2.0 1.0 21.0 35.0 24.0 13.0 12.0 11.c 10.0 9.0 35.0 
L093R 8.0 56.0 64.0 62.0 30.0 9.0 17.0 19.0 17.0 4.0 2.0 -2.0 -4.0 -5.0 -1.0 64.0 
L095R 30.0 18.0 6.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 -4.0 -6.0 12.0 30.0 

-----------____--_-_--------_________--------------------________________--------------_-_________~~~~~~~~-------- 
Mean 16.7 21.7 26.7 23.3 16.7 5.0 3.2 10.0 10.7 5.5 7.2 6.7 1.7 2.0 5.8 33.5 
S.D. 9.0 19.6 22.0 22.8 12.6 7.3 1.5 12.3 14.0 10.5 12.0 11.3 6.1 8.7 7.8 17.9 



Temporary Threshold Shift (dB): 1350 Hz center frequency, 129 dB peak SPL 

Frequency 1.000 kHz 

6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

6.0 4.0 2.0 0.0 -2.0 -4.0 -6.0 2.0 0.0 24.0 
20.0 17.0 5.0 24.0 32.0 41.0 0.0 9.0 18.0 46.0 

1.0 -3.0 5.0 3.0 1.0 9.0 7.0 6.0 1.0 10.0 
-1.0 19.0 33.0 22.0 21.0 20.0 19.0 28.0 17.0 33.0 
15.0 17.0 15.0 12.0 0.0 6.0 4.0 13.0 7.0 64.0 

4.0 2.0 0.0 -2.0 -4.0 -6.0 2.0 -10.0 -2.0 16.0 

Animal\day 0. -042 .125 .25 1. 2. 

LO31 18.0 6.0 24.0 12.0 0.0 -2.0 
L047R 46.0 25.0 33.0 43.0 22.0 32.0 
L051R 6.0 4.0 2.0 10.0 -2.0 3.0 
L069R 24.0 23.0 22.0 31.0 20.0 20.0 
L093R 46.0 64.0 62.0 60.0 28.0 27.0 
L095R 16.0 14.0 12.0 10.0 8.0 6.0 

---------------------------------------------------~~~~~~-~~________-----------------________--------_____________ 

Mean 26.0 22.7 25.8 27.7 12.7 14.3 7.5 9.3 10.0 9.8 8.0 11.0 4.3 8.0 6.8 32.2 
S.D. 16.5 22.0 20.7 20.8 12.4 13.9 8.3 9.4 12.4 11.3 14.9 17.5 8.4 12.6 8.8 20.1 

Frequency 1.400 kHz 

Animal\day 0. -042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO31 8.0 6.0 14.0 12.0 0.0 8.0 6.0 4.0 2.0 0.0 -2.0 6.0 4.0 2.0 0.0 14.0 
L047R 44.0 33.0 32.0 31.0 20.0 40.0 18.0 15.0 13.0 22.0 30.0 19.0 8.0 7.0 16.0 44.0 
L051R 10.0 8.0 6.0 4.0 2.0 -3.0 5.0 1.0 -1.0 7.0 -5.0 3.0 1.0 0.0 -5.0 10.0 
L069R 34.0 33.0 22.0 21.0 30.0 30.0 -1.0 9.0 23.0 12.0 31.0 10.0 9.0 18.0 17.0 34.0 
L093R 34.0 62.0 60.0 48.0 46.0 15.0 23.0 25.0 13.0 0.0 8.0 4.0 12.0 11.0 15.0 62.0 
L095R 14.0 12.0 10.0 -2.0 6.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 -4.0 14.0 

~~____________-----~~~______-----~~~~~~~~_-~~-~----------__------------___________________________________________ 

Mean 24.0 25.7 24.0 19.0 17.3 15.7 8.8 9.0 8.0 6.2 11.0 7.3 5.7 6.0 6.5 29.7 
S.D. 15.2 21.5 19.9 18.5 18.2 16.4 9.5 9.6 9.9 9.6 15.8 6.4 4.8 7.6 10.6 20.7 

Frequency 2.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO31 20.0 8.0 26.0 14.0 12.0 10.0 -2.0 6.0 4.0 2.0 0.0 8.0 6.0 4.0 2.0 26.0 
L047R 46.0 35.0 34.0 43.0 22.0 52.0 20.0 27.0 35.0 54.0 53.0 21.0 20.0 9.0 18.0 54.0 
LOSlR 8.0 16.0 14.0 12.0 0.0 5.0 3.0 9.0 7.0 5.0 3.0 1.0 -1.0 8.0 3.0 16.0 
L069R 50.0 19.0 18.0 57.0 36.0 46.0 5.0 15.0 39.0 28.0 27.0 16.0 25.0 24.0 13.0 57.0 
L093R 42.0 60.0 58.0 56.0 14.0 33.0 41.0 13.0 21.0 -2.0 6.0 12.0 10.0 9.0 13.0 60.0 
L095R 14.0 12.0 10.0 -2.0 6.0 4.0 2.0 0.0 -2.0 -4.0 -6.0 2.0 0.0 -2.0 -4.0 14.0 

------------------------~--~---------------------~_~_~__-~~~__________---------------____-_-------_-------------_- 

Mean 30.0 25.0 26.7 30.0 15.0 25.0 11.5 11.7 17.3 13.8 13.8 10.0 10.0 8.7 7.5 37.8 
S.D. 18.1 19.5 17.6 25.2 12.7 21.5 16.3 9.2 17.0 22.8 22.2 7.9 10.6 8.6 8.4 21.5 



Temporary Threshold Shift (dB): 1350 Hz center frequency, 129 dB peak SPL 

Frequency 2.800 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO31 28.0 
LO47R 54.0 
L051R 12.0 
L069R 42.0 
L093R 32.0 
L095R 6.0 

----------------_- 

6.0 24.0 12.0 
33.0 42.0 51.0 
10.0 8.0 6.0 
11.0 20.0 19.0 
60.0 58.0 36.0 

4.0 12.0 0.0 

Mean 29.0 20.7 27.3 20.7 
S.D. 18.0 21.9 19.1 19.4 

0.0 -2.0 
30.0 50.0 
14.0 -1.0 
28.0 48.0 
24.0 33.0 

8.0 6.0 
----_---___-_ 

17.3 22.3 
12.0 24.3 

-4.0 4.0 
18.0 15.0 

7.0 3.0 
7.0 17.0 

11.0 13.0 
4.0 2.0 

7.2 9.0 
7.3 6.7 

2.0 0.0 -2.0 -4.0 4.0 2.0 0.0 28.0 
3.0 12.0 31.0 29.0 28.0 7.0 16.0 54.0 
1.0 -1.0 -3.0 5.0 3.0 2.0 -3.0 14.0 

25.0 20.0 9.0 18.0 2.0 16.0 5.0 48.0 
21.0 8.0 6.0 2.0 0.0 9.0 3.0 60.0 

0.0 -2.0 6.0 -6.0 -8.0 0.0 -2.0 12.0 
----------_______-__------------ ------ .--_----------- 

8.7 6.2 7.8 7.3 4.8 6.0 3.2 36.0 
11.2 8.8 12.3 13.6 12.1 6.0 7.0 20.8 

Frequency 4.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO31 14.0 2.0 10.0 8.0 6.0 -6.0 2.0 
L047R 34.0 33.0 52.0 51.0 20.0 50.0 28.0 
L051R 44.0 12.0 20.0 8.0 6.0 11.0 -1.0 
L069R 22.0 11.0 20.0 19.0 8.0 8.0 7.0 
L093R 18.0 56.0 34.0 52.0 20.0 9.0 7.0 
L095R 6.0 4.0 12.0 0.0 8.0 6.0 4.0 

------------------------------- .------------__--_------- 

Mean 23.0 19.7 24.7 23.0 11.3 13.0 7.8 
S.D. 13.8 20.9 15.8 22.9 6.8 19.1 10.3 

0.0 
25.0 

5.0 
17.0 

9.0 
2.0 

9.7 

9.6 

-2.0 -4.0 
13.0 12.0 

3.0 11.0 
31.0 20.0 

7.0 14.0 
0.0 -2.0 

.-----_ -----_ 

8.7 8.5 
12.2 9.5 

-6.0 -8.0 -10.0 -2.0 -4.0 14.0 
41.0 29.0 28.0 17.0 26.0 52.0 

9.0 7.0 5.0 4.0 9.0 44.0 
19.0 28.0 7.0 16.0 15.0 31.0 
12.0 18.0 6.0 5.0 -1.0 56.0 
-4.0 -6.0 2.0 0.0 -2.0 12.0 

.-------------------- .-------_____-------- 

11.8 11.3 6.3 6.7 7.2 34.8 
17.2 16.3 12.3 8.0 11.8 19.0 

Frequency 5.700 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO31 14.0 
L047R 42.0 
L051R 40.0 
L069R 36.0 
L093R 42.0 
L095R 6.0 

---------------_-- 

Mean 30.0 
S.D. 15.9 

2.0 20.0 8.0 
31.0 40.0 29.0 
18.0 16.0 4.0 
25.0 24.0 23.0 
60.0 58.0 56.0 

4.0 12.0 10.0 

23.3 28.3 21.7 
21.3 17.5 19.3 

6.0 4.0 2.0 0.0 -2.0 
38.0 18.0 26.0 13.0 11.0 

2.0 -3.0 5.0 1.0 -1.0 
32.0 42.0 1.0 21.0 29.0 
34.0 13.0 11.0 23.0 11.0 

8.0 6.0 4.0 2.0 0.0 
________--_--_-_--------- .------ 

20.0 13.3 8.2 10.0 8.0 
16.3 15.8 9.4 10.4 11.9 

-4.0 
10.0 
-3.0 
24.0 

8.0 
8.0 

7.2 
10.2 

-6.0 2.0 -10.0 -2.0 6.0 20.0 
29.0 17.0 6.0 15.0 4.0 42.0 

5.0 3.0 1.0 0.0 5.0 40.0 
23.0 22.0 11.0 20.0 17.0 42.0 

6.0 12.0 10.0 9.0 13.0 60.0 
6.0 4.0 2.0 0.0 8.0 12.0 

._----- ____________-_---_-~-__-~_~~~~~-- 

10.5 10.0 3.3 7.0 8.8 36.0 
13.0 8.3 1.7 9.1 5.1 17.3 



Temporary Threshold Shift (dB): 1350 Hz center frequency, 129 dB peak SPL 

Frequency 8.000 kHz 

Animal\day 0. .042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

LO31 16.0 4.0 12.0 10.0 
L047R 60.0 29.0 18.0 43.0 
L051R 18.0 6.0 14.0 12.0 
L069R 26.0 15.0 4.0 23.0 
L093R 26.0 54.0 32.0 50.0 
L095R 2.0 0.0 8.0 6.0 

Mean 24.1 18.0 14.7 24.0 12.3 
S.D. 19.4 20.5 9.8 18.5 9.6 

8.0 
22.0 

0.0 
22.0 
18.0 

4.0 
------- 

6.0 4.0 2.0 0.0 8.0 
22.0 20.0 7.0 35.0 14.0 
-5.0 3.0 -1.0 -3.0 -5.0 
32.0 11.0 11.0 45.0 14.0 
37.0 5.0 7.0 5.0 2.0 

2.0 0.0 8.0 6.0 4.0 
------- .------ ------. _____-------- 

15.7 7.2 5.7 14.1 6.2 
17.1 7.3 4.4 20.1 7.4 

6.0 4.0 2.0 0.0 -2.0 16.0 
17.0 15.0 14.0 13.0 12.0 60.0 
-7.0 -9.0 -1.0 -2.0 -7.0 18.0 
33.0 12.0 11.0 10.0 -1.0 45.0 
10.0 16.0 14.0 3.0 7.0 54.0 

2.0 0.0 -2.0 6.0 4.0 8.0 

10.2 6.3 6.3 5.0 2.2 33.5 
13.8 9.8 7.5 5.8 6.8 22.1 











1350 Hz center frequency, 129 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer 
hair hair hair 
cells cells cells 

outer 
hair 
cells 

outer 
hair 
cells 

Chinchilla LO31 

0.125 kHz 0.6 
0.25 kHz 0.3 

0.5 kHz 1 kHz E 
2 kHz 0:O 
4 kHz 0.3 
8 kHz 1.7 

16 kHz 0.0 

Chinchilla LO47R 

0.125 kHz 2.8 3.7 5.8 15.4 8.3 
0.25 kHz 0.8 1.2 0.6 5.7 2.5 

0.5 kHz 0.0 1.5 1.5 3.0 2.0 
1 kHz 0.0 0.6 0.3 2.5 1.1 
2 kHz 2.1 8.4 8.7 7.2 8.1 
4 kHz 0.3 0.6 0.9 0.6 0.7 
8 kHz 0.0 0.0 0.0 0.9 0.3 

16 kHz 0.0 0.6 0.6 0.9 0.7 

5.4 
2.5 
1.4 
2.0 
0.2 
0.8 
2.0 
0.6 

Chinchilla L05lR 

Y 
0.125 kHz 1.3 20.6 

0.25 kHz 0.4 11.1 
0.5 kHz 0.0 1.2 

? 1 kHz 0.0 1.5 
2 kHz 0.4 0.0 
4 kHz 0.0 0.0 
8 kHz 0.7 0.9 

16 kHz 0.4 0.6 

8.3 8.3 7.3 
1.6 1.6 1.9 
0.0 1.6 1.0 
0.8 0.8 1.2 
1.4 0.8 0.8 
0.2 0.8 0.6 
0.8 2.0 1.6 
0.6 0.6 0.6 

51.8 50.2 40.9 
23.1 58.4 30.9 

4.5 10.3 5.3 
4.4 4.1 3.3 
1.8 0.6 0.8 
0.3 0.0 0.1 
0.6 0.9 0.8 
0.0 0.0 0.2 
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Inner Outer 
pillar pillar 
cells 

0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 

0.0 

E 
0:o 
0.0 
0.0 
0.0 
0.0 

cells 

0.9 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
1.2 

'0.3 
0.0 
0.0 

1.0 
0.3 
0.0 
0.0 
0.0 
0.0 
0.3 
0.0 



1350 Hz center frequency, 129 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer 
hair hair 
cells cells 

outer outer outer Inner Outer 
hair hair hair pillar pillar 
cells cells cells cells cells 

Chinchilla L069R 

0.125 kHz 0.0 

0.25 kHz 0.5 kHz ;*: 
1 kHz 6:0 

2 kHz 4 kHz Fl*: 
8 kHz 0:O 

16 kHz 5.9 

Chinchilla L093R 

0.125 kHz 1.3 

0.25 kHz 0.5 kHz :*: 
1 kHz 0:O 
2 kHz 0.4 
4 kHz 1.9 
8 kHz 15.4 

16 kHz 1.2 

Chinchilla L095R 

0.125 kHz 0.6 2.5 8.1 
0.25 kHz 1.1 0.8 0.5 

0.5 kHz 0.0 6.7 1.7 
1 kHz 12.3 28.5 27.6 
2 kHz 0.0 0.0 0.0 
4 kHz 0.0 1.5 0.0 
8 kHz 0.0 0.3 0.6 

16 kHz 0.7 0.6 1.2 

26.4 
2.8 
0.3 

18.8 
1.9 
0.0 

3.0 
4.1 
0.8 
0.9 
0.9 
0.3 
8.7 
1.3 

57.3 
10.2 

1.2 
19.5 

;:: 

;:i: 

17.0 
2.6 
3.2 
1.8 
0.9 

:-; 
0:6 

67.4 
54.8 
26.4 
21.5 

2.9 
0.3 
0.0 
0.3 

39.1 
9.9 

::: 
2.1 
2.1 
6.3 
0.0 

16.3 

;:; 
28.2 

0.0 
0.6 
0.3 
1.9 

50.4 
22.6 

9.3 
19.9 

2.0 
0.2 

;:2" 

19.7 
5.5 
2.6 
2.4 
1.3 
0.9 
7.1 
0.6 

9.0 
1.5 
3.1 

28.1 
0.0 
0.7 
0.4 
1.2 

E 
0:o 
6.4 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

E 
0.0 
1.6 
0.0 

0.0 

E 
8:7 
1.3 

;:; 
0.0 

;:o" 

;:: 
0.0 
0.0 
4.2 
0.0 

0.0 
0.0 

1E 
0.0 

0:o 
18.4 

0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
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1350 Hz center frequency, 129 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
outer outer outer outer 
hair hair hair hair 
cells cells cells cells 

Inner 
hair 
cells 

Group means 

0.125 kHz 1.10 10.27 24.72 32.78 22.59 0.00 0.40 
0.25 kHz 0.68 3.75 6.43 22.27 10.82 0.02 0.08 

0.5 kHz 0.30 1.98 2.02 7.65 3.88 0.00 0.00 
1 kHz 3.10 8.72 9.07 10.28 9.36 3.22 4.52 
2 kHz 0.48 1.90 2.35 2.27 2.17 0.02 0.42 
4 kHz 0.48 0.53 0.33 0.73 0.53 0.00 0.05 
8 kHz 2.97 1.98 1.38 1.73 1.70 0.27 0.75 

16 kHz 1.37 0.62 0.55 0.62 0.59 0.00 0.00 

Group standard deviations 

0.125 kHz 0.97 10.46 23.49 23.30 18.64 0.00 0.47 
0.25 kHz 0.41 3.79 8.94 26.77 12.68 0.04 0.13 

0.5 kHz 0.35 2.35 1.59 9.78 3.02 0.00 0.00 
1 kHz 5.09 11.98 11.59 11.56 11.68 5.39 7.64 
2 kHz 0.82 3.27 3.17 2.64 2.98 0.04 0.65 
4 kHz 0.71 0.57 0.30 0.73 0.31 0.00 0.12 
8 kHz 6.13 3.38 2.43 2.34 2.70 0.65 1.69 

16 kHz 2.27 0.41 0.40 0.72 0.38 0.00 0.00 

Inner 
pillar 
cells 

Outer 
pillar 
cells 
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Temporary Threshold Shift (dB): 1350 Hz center frequency, 134 dB peak SPL 

Frequency 0.125 kHz 

Animal\day 0. .042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO21 54.0 42.0 50.0 62.0 38.0 16.0 3.0 1.0 9.0 7.0 5.0 4.0 2.0 0.0 -2.0 62.0 
MO33 8.0 16.0 14.0 12.0 10.0 8.0 -4.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 0.0 16.0 
MO52 46.0 14.0 12.0 20.0 28.0 25.0 13.0 11.0 9.0 7.0 6.0 14.0 12.0 10.0 8.0 46.0 
MO97 49.0 48.0 27.0 36.0 45.0 34.0 23.0 22.0 21.0 20.0 19.0 18.0 17.0 16.0 25.0 49.0 
Ml02 33.0 32.0 41.0 30.0 29.0 28.0 17.0 -4.0 35.0 14.0 23.0 11.0 10.0 19.0 -2.0 41.0 
Ml05 50.0 48.0 56.0 54.0 62.0 50.0 38.0 36.0 12.0 20.0 18.0 16.0 14.0 12.0 10.0 62.0 

_____________-~~~_~~~~~_____---~~--~~~~~_-_--------------_--------------------------_--------_---------------_____ 

Mean 40.0 33.3 33.3 35.7 35.3 26.8 15.0 11.7 14.7 11.3 11.5 9.8 9.8 9.8 6.5 46.0 
S.D. 17.2 15.4 18.5 19.3 17.6 14.6 14.9 14.9 11.7 8.0 9.9 8.4 5.8 7.6 10.4 17.0 

Frequency 0.250 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO21 56.0 64.0 42.0 74.0 50.0 -2.0 15.0 13.0 21.0 19.0 7.0 6.0 14.0 12.0 10.0 74.0 
MO33 18.0 16.0 34.0 32.0 30.0 8.0 16.0 4.0 12.0‘ 0.0 -2.0 -4.0 4.0 2.0 0.0 34.0 
MO52 36.0 24.0 22.0 30.0 38.0 45.0 23.0 21.0 19.0 17.0 16.0 14.0 12.0 20.0 18.0 45.0 
MO97 51.0 50.0 49.0 48.0 67.0 46.0 35.0 24.0 33.0 32.0 21.0 20.0 -1.0 8.0 27.0 67.0 
Ml.02 43.0 22.0 51.0 70.0 59.0 38.0 17.0 16.0 35.0 14.0 3.0 11.0 0.0 9.0 8.0 70.0 
Ml05 58.0 66.0 64.0 72.0 70.0 68.0 46,0 44.0 20.0 38.0 16.0 24.0 12.0 10.0 8.0 72.0 

_________--_-_~~~~~~~~~-~---~~~~~~~_________-_-----------________-----------_--______----------------------------- 

Mean 43.7 40.3 43.7 54.3 52.3 33.8 25.3 20.3 23.3 20.0 10.2 11.8 6.8 10.2 11.8 60.3 
S.D. 15.0 22.4 14.6 20.4 16.0 26.1 12.6 13.5 8.9 13.5 8.9 10.1 6.7 5.9 9.4 16.7 

Frequency 0.500 kHz 

Animal\day 0. -042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO21 52.0 50.0 58.0 70.0 36.0 24.0 21.0 19.0 27.0 25.0 23.0 22.0 20.0 18.0 16.0 70.0 
MO33 22.0 10.0 18.0 26.0 24.0 12.0 10.0 8.0 6.0 4.0 2.0 0.0 8.0 -4.0 4.0 26.0 
MO52 42.0 20.0 18.0 26.0 34.0 41.0 19.0 17.0 15.0 23.0 22.0 20.0 18.0 26.0 24.0 42.0 
MO97 57.0 56.0 55.0 54.0 63.0 52.0 41.0 30.0 29.0 28.0 27.0 26.0 15.0 24.0 23.0 63.0 
Ml02 61.0 60.0 59.0 38.0 47.0 36.0 25.0 24.0 23.0 22.0 21.0 9.0 38.0 27.0 6.0 61.3 
Ml05 58.0 66.0 74.0 72.0 70.0 58.0 46.0 44.0 20.0 38.0 16.0 24.0 12.0 10.0 -2.0 74.0 

___-----____---~~___________-------~~~~~~~~~~~_____---_--~~_____----------------------_____-_-__----_--_------_--- 

Mean 48.7 43.7 47.0 47.1 45.1 37.2 27.0 23.7 20.0 23.3 18.5 16.8 18.5 16.8 11.8 56.0 
S.D. 14.7 23.0 23.4 20.8 17.9 17.2 13.8 12.4 8.5 11.1 8.8 10.2 10.5 12.0 10.7 18.4 



Temporary Threshold Shift (dB): 1350 HZ center frequency, 134 dB peak SPL 

Frequency 1.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 21. 29. 30. Max 

MO21 
MO33 
MO52 
MO97 
Ml02 
Ml05 

---------- 

Mean 
S.D. 

54.0 52.0 
26.0 14.0 
44.0 32.0 
47.0 36.0 
45.0 14.0 
56.0 64.0 

._---_- --__-- 

45.3 35.3 
10.6 20.1 

50.0 72.0 48.0 26.0 
22.0 30.0 18.0 16.0 
30.0 48.0 46.0 43.0 
55.0 54.0 63.0 52.0 
43.0 32.0 51.0 30.0 
72.0 80.0 78.0 56.0 

_-~___-~~_-__--__--_-_-__ 

45.3 52.7 50.7 31.2 
18.0 20.4 20.0 15.7 

33.0 
14.0 
21.0 
51.0 
29.0 
54.0 

33.7 
16.0 

21.0 29.0 27.0 25.0 24.0 22.0 30.0 28.0 12.0 
12.0 0.0 8.0 6.0 4.0 2.0 10.0 -2.0 30.0 
19.0 27.0 25.0 24.0 22.0 30.0 28.0 26.0 48.0 
30.0 29.0 18.0 17.0 16.0 15.0 14.0 23.0 63.0 
38.0 27.0 46.0 15.0 23.0 42.0 11.0 30.0 51.0 
42.0 28.0 36.0 34.0 32.0 10.0 8.0 16.0 80.0 
----_------------__ .-_---------- --_-------------_-- ,--_----- 

27.0 23.3 26.7 20.2 20.2 20.2 16.8 20.2 57.3 
11.7 11.5 13.3 9.7 9.4 14.4 9.6 11.9 18.1 

Frequency 1.400 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO21 

5 
MO33 
MO52 

U MO97 

Ml02 
Ml05 

Mean 
S.D. 

52.0 60.0 58.0 70.0 
16.0 14.0 12.0 20.0 
50.0 28.0 26.0 34.0 
57.0 46.0 55.0 64.0 
51.0 40.0 39.0 58.0 
52.0 60.0 68.0 66.0 

-______L_________--_----___ 

46.3 41.3 43.0 52.0 
15.1 18.1 21.3 20.2 

36.0 34.0 
28.0 16.0 
32.0 39.0 
63.0 42.0 
37.0 26.0 
74.0 52.0 

45.0 34.8 
18.8 12.6 

31.0 19.0 27.0 
14.0 12.0 10.0 
27.0 15.0 23.0 
41.0 30.0 29.0 
25.0 24.0 3.0 
50.0 38.0 24.0 

_------------ --__-- 

31.3 23.0 19.3 
12.7 9.8 10.4 

35.0 23.0 22.0 20.0 18.0 26.0 
-2.0 6.0 -5.0 2.0 0.0 8.0 
21.0 20.0 18.0 16.0 14.0 12.0 
18.0 17.0 16.0 15.0 14.0 13.0 
12.0 21.0 29.0 8.0 17.0 16.0 
32.0 30.0 28.0 6.0 4.0 2.0 

19.3 19.5 18.0 11.2 11.2 12.8 
13.6 7.9 12.4 6.9 7.4 8.1 

70.0 
28.0 
50.0 
64.0 
58.0 
74.0 

.-___---- 

57.3 
16.7 

Frequency 2.000 kHz 

Animal\day 0. .C42 .I25 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO21 50.0 48.C 56.0 68.0 34.0 22.0 19.0 
MO33 18.0 6.S IL.0 22.0 20.0 18.0 16.0 
MC52 54.0 12.c 2C.O 28.0 46.0 33.0 21.0 
MO97 51.0 5o.c 49.3 68.0 57.0 56.0 45.0 
Ml02 53.0 52.0 41.0 60.0 59.0 28.0 27.0 
X105 76.0 64.0 72.0 80.0 88.0 56.0 44.0 

_________-____-__-_-___--__-_---_-___---___---__-___--__ 

17.0 
14.0 
19.0 
24.0 
26.0 
42.0 

Mean 50.3 38.7 42.0 54.3 50.7 35.5 28.7 23.7 
S.D. 18.6 23.7 22.0 23.7 23.4 16.7 12.8 10.0 

15.0 13.0 11.0 20.0 8.0 16.0 14.0 68.0 
12.0 0.0 -2.0 6.0 4.0 2.0 0.0 22.0 
17.0 15.0 14.0 12.0 10.0 i8.0 16.0 54.0 
23.0 12.0 11.0 10.0 9.0 8.0 7.0 68.0 
35.0 24.0 33.0 31.0 20.0 39.0 18.0 60.0 
28.0 36.0 24.0 32.0 10.0 8.0 6.0 88.0 

------_-------__-----~~---~--~--~----~--~----------- 

21.7 16.7 15.2 18.5 10.2 15.2 10.2 60.0 
8.7 12.2 12.1 11.1 5.3 13.1 6.9 21.9 



Temporary Threshoid Shift (dB) : 1350 Iiz center frequency, 134 dB peak SPL 

Frequency 2.800 kHz 

Animal\day 0. .042 .:25 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO21 42.0 50.0 48.0 70.0 26.0 4.0 11.0 9.0 7.0 5.0 3.0 12.0 10.0 8.0 6.0 70.0 
MO33 6.0 14.0 22.0 20.0 18.0 6.0 14.0 12.0 10.0 -2.0 6.0 -6.0 2.0 0.0 -2.0 22.0 
MO52 40.0 38.0 26.0 34.0 22.0 19.0 17.0 15.0 13.0 21.0 20.0 18.0 16.0 14.0 12.0 40.0 
MO97 29.0 28.0 47.0 36.0 65.0 34.0 23.0 12.0 1.0 0.0 -1.0 -2.0 -3.0 6.0 5.0 65.0 
Ml02 51.0 40.0 29.0 58.0 37.0 36.0 25.0 34.0 23.0 22.0 31.0 39.0 8.0 27.0 6.0 58.0 
Ml05 66.0 64.0 72.0 80.0 88.0 66.0 44.0 52.0 18.0 36.0 34.0 22.0 10.0 8.0 6.0 88.0 

_____________________---__-__---------_--__------_-__--_------__-_-------_---_---_-__-___-_~~__-__~~~--~---~------ 
Mean 39.0 39.0 40.7 49.7 42.1 21.5 22.3 22.3 12.0 13.7 15.5 13.8 7.2 10.5 5.5 57.2 
S.D. 20.4 17.3 18.8 23.3 21.9 23.2 11.9 17.1 7.8 15.0 15.0 16.5 6.7 9.3 4.5 23.3 

Frequency 4.000 kHz 

Animal\day 0. .042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO21 42.0 40.0 48.0 70.0 26.0 4.0 1.0 9.0 7.0 5.0 3.: 22.0 20.0 8.0 6.0 70.0 
MO33 6.0 4.0 i2.0 20.0 18.0 6.0 14.0 2.0 10.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 20.0 
MO52 38.0 16.0 14.0 12.0 20.0 17.0 15.0 13.0 11.0 9.0 8.0 16.0 14.0 12.0 20.0 38.0 
MO97 9.0 8.C 17.3 56.0 45.0 24.0 13.0 -8.0 -9.0 -10.0 -1.0 -2.0 -3.0 6.0 5.0 56.0 
Ml02 33.0 32.0 L1.C 60.0 29.0 28.0 37.0 26.0 25.0 14.0 23.0 21.0 30.3 19.0 18.0 60.0 
Ml05 54.0 62.0 7C.3 58.0 76.0 44.0 52.0 40.0 16.0 34.0 22.0 20.0 8.0 6.0 4.0 76.0 

______________________-___-_---_--__-_-------_--_------_--_--------_----------_-__--_--_____-__-_~-~_-~_~~~---_--~ 
Mean 30.3 27.0 33.1 46.0 35.7 20.5 22.0 13.1 10.0 8.3 8.5 13.5 11.8 8.5 8.5 53.3 
S.D. 19.0 22.0 23.3 23.9 22.0 14.9 18.8 17.2 11.2 15.1 il..6 10.1 12.1 6.4 8.6 20.9 

Frequency 5.700 kHz 

P.nimal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO21 40.0 48.C 56.2 78.0 24.C 22.3 9.0 7.0 5.0 3.0 11.0 20.0 18.0 16.0 14.0 78.0 
MO33 4.0 12.0 2C.C 18.0 26.0 14.0 12.0 10.0 8.0 -4.0 4.0 2.0 0.3 8.0 6.0 26.0 
NO52 52.0 30.0 LS.C 26.0 24.0 21.0 19.0 17.0 15.0 13.0 12.0 10.0 i8.0 16.0 14.0 52.0 
MO97 -5.0 4.0 13.3 32.0 41.0 30.0 9.0 -2.0 -3.0 -4.0 5.0 4.0 -7.0 12.0 1.0 41.0 
Ml02 21.0 40.0 43.5 58.0 27.0 36.0 35.0 34.0 13.0 22.0 1.0 19.0 8.0 7.0 16.0 58.0 
Ml05 74.0 62.C ?C.C 68.0 76.0 54.0 42.0 40.0 26.0 34.0 22.0 20.0 18.0 6.0 14.0 76.0 

_____________________--__-_-------_-__--__-----_---_--_~___--_---_-___-___--_____-____~-__-~_~-~---_--~----------- 

Mean 31.0 32.1 27.7 46.7 36.3 29.5 21.0 17.7 10.7 10.7 9.2 12.5 9.2 10.8 10.8 55.2 
S.D. 30.0 21.9 23,7 24.6 20.5 14.2 14.2 16.3 9.9 15.3 7.6 8.3 10.8 4.5 5.9 20.1 



Temporary Threshold Shift (dB): 1350 Hz center frequency, 134 dB peak SPL 

Frequency 8.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO21 48.0 46.0 54.0 56.0 42.0 10.0 17.0 15.0 
MO33 10.0 8.0 26.0 24.0 22.0 10.0 18.0 6.0 
MO52 27.0 25.0 13.0 21.0 9.0 16.0 14.0 22.0 
MO97 5.0 4.0 33.0 42.0 51.0 30.0 19.0 8.0 
Ml02 21.0 20.0 19.0 38.0 37.0 36.0 25.0 14.0 
Ml05 48.0 56.0 74.0 62.0 70.0 38.0 46.0 44.0 

------_-_-----_--- ----_-_____-------- .----__------- ,---_-___---- 

Mean 26.5 26.5 36.5 40.5 38.5 23.3 23.2 18.2 
S.D. 18.4 20.7 23.2 16.5 21.5 12.9 11.8 13.9 

3.0 
4.0 

10.0 
7.0 

-7.0 
20.0 

6.2 
8.9 

11.0 19.0 18.0 16.0 14.0 
2.0 0.0 -2.0 6<.0 4.0 
8.0 17.0 15.0 13.0 11.0 

16.0 5.0 4.0 3.0 22.0 
12.0 11.0 19.0 -2.0 -3.0 
28.0 26.0 14.0 12.0 10.0 

------------- --__--------------- 

12.8 13.0 11.3 8.0 9.7 
8.8 9.6 8.4 6.8 8.6 

12.0 56.0 
2.0 26.0 
9.0 27.0 

11.0 51.0 
-4.0 38.0 

8.0 74.0 

6.3 45.3 
6.2 18.6 









1350 Hz center frequency, 134 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Group means 

0.125 kHz 3.2 8.2 13.5 
0.25 kHz 3.8 33.8 33.0 

0.5 kHz 14.8 95.0 90.8 
1 kHz 94.7 233.8 226.5 
2 kHz 19.0 143.5 143.0 
4 kHz 2.0 54.2 61.8 
8 kHz 4.0 20.8 33.3 

16 kHz 1.0 28.8 38.3 

TOTALS 142.5 618.2 640.3 

Group standard deviations 

0.125 kHz 3.3 3.0 7.6 
0.25 kHz 5.9 46.3 27.0 

0.5 kHz 21.0 117.2 117.1 
1 kHz 77.0 116.9 111.8 
2 kHz 25.4 128.5 132.8 
4 kHz 1.1 84.6 103.6 
8 kHz 4.7 40.3 68.6 

16 kHz 1.7 33.8 36.7 

TOTALS 105.9 487.5 521.9 

34.7 56.3 
45.5 112.3 
30.5 216.3 

191.0 651.3 
89.2 375.7 
63.2 179.2 
28.0 82.2 
42.5 109.7 

524.5 1783.0 

19.5 27.5 
19.6 89.4 
29.6 257.4 
98.3 320.3 
95.7 349.7 

108.9 296.9 
56.6 165.3 
46.2 116.1 

396.0 1398.4 

Inner Outer 
pillar pillar 
cells cells 

0.3 0.5 
0.8 7.2 
7.0 8.2 

187.0 125.8 
27.2 18.3 

0.0 0.0 
1.3 1.5 
0.2 0.0 

223.8 161.5 

0.8 0.8 
1.2 10.5 

10.8 13.3 
176.1 101.8 

43.0 25.7 
0.0 0.0 
2.4 2.1 
0.4 0.0 

183.2 118.2 
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1350 Hz center frequency, 134 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla MO21 

0.125 kHz 4.1 
0.25 kHz 0.0 

0.5 kHz 1 kHz ifi 
2 kHz 2:0 

Chinchilla MO33 

0.125 kHz 1.4 
0.25 kHz 0.0 

0.5 kHz 0.4 
1 kHz 10.5 
2 kHz 0.0 
4 kHz 0.7 
8 kHz 

16 kHz 

Chinchilla MO52 

0.125 kHz 0.0 
0.25 kHz 0.0 

0.5 kHz 1 kHz 4i.14 
2 kHz 2:5 
4 kHz 0.7 
8 kHz 0.3 

16 kHz 1.7 

2.0 
4.4 

10.1 
98.7 
42.7 

;:; 
1.3 

2.6 10.4 
5.0 9.5 
8.3 3.5 

94.6 79.8 
43.3 20.3 

0.6 1.2 
4.3 4.9 
1.6 1.9 

3.7 2.7 2.1 
4.9 7.4 8.6 
0.3 1.5 0.6 

12.6 13.9 13.6 
1.9 0.6 0.6 
1.2 0.6 0.0 
0.3 0.0 0.6 
0.9 0.9 0.9 

3.1 
0.3 
1.2 

44.1 
2.1 

FL; 
3.8 

11.6 30.6 15.1 
1.8 8.4 3.5 
0.6 2.4 1.4 

42.8 42.8 43.2 
2.4 2.1 2.2 
0.6 0.9 0.8 
0.9 0.6 0.8 
8.9 6.2 6.3 

5.0 
6.3 

9:*; 
35:4 

1.7 
4.8 
1.6 

2.8 
7.0 
0.8 

13.4 
1.0 
0.6 

::; 

Inner Outer 
pillar pillar 
cells cells 

:*: 
0:o 

;:: 
0.0 
1.1 
0.0 

0.0 
0.2 
0.2 

13.2 
1.2 
0.0 
1.5 
0.0 

0.7 0.0 
0.6 0.6 
0.0 0.0 
5.0 6.4 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

i:: 
0.0 

42.0 
2.1 

::: 
0.2 

1.0 
0.0 
0.0 

42.2 
1.8 
0.0 
0.3 
0.0 
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1350 Hz center frequency, 134 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla MO97 

0.125 kHz 2.0 
0.25 kHz 3.1 

0.5 kHz 16.8 
1 kHz 28.0 
2 kHz 28.6 
4 kHz 1.5 
8 kHz 

16 kHz 

5.2 5.7 22.6 
3.5 5.6 14.9 

14.1 13.2 16.2 
92.1 82.9 50.1 
38.5 33.6 25.3 

1.2 0.0 0.6 
0.3 1.8 0.6 

26.6 29.5 34.4 

Chinchilla Ml02 

0.125 kHz 5.5 5.2 8.9 24.3 12.8 0.0 
0.25 kHz 5.6 38.0 22.9 22.9 27.9 0.1 

0.5 kHz 16.8 83.8 88.4 23.4 65.2 4.0 
1 kHz 82.7 100.0 100.0 100.0 100.0 85.4 
2 kHz 6.6 95.9 96.5 81.6 91.3 4.0 
4 kHz 0.7 65.8 78.5 84.1 76.1 0.0 
8 kHz 5.0 31.6 53.7 44.4 43.2 0.3 

16 kHz 0.0 4.4 10.3 8.9 7.9 0.0 

Chinchilla Ml05 

0.125 kHz 0.0 
0.25 kHz 0.4 

0.5 kHz 1 kHz 6::: 
2 kHz 7.6 
4 kHz 0.3 
8 kHz 0.7 

16 kHz 0.0 

6.4 11.3 20.0 12.6 0.0 0 .5 
10.2 17.3 18.2 15.2 0.2 4.6 
64.5 54.3 9.3 42.7 0.0 0.0 
98.7 98.0 78.2 91.6 69.9 69.1 
87.3 91.1 36.5 71.6 3.5 3.8 
28.8 35.5 31.4 31.9 0.0 0.0 

0.3 1.2 0.9 0.8 0.0 0.0 
19.1 24.0 30.8 24.6 0.0 0.0 

11.2 

1:-g 
75:o 
32.5 

0.6 
0.9 

30.2 

Inner Outer 
pillar pillar 
cells cells 

0.0 0.0 
0.0 0.0 
4.0 9.6 

18.3 22.0 
21.6 21.2 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 
7.5 
4.8 

87.6 
5.9 

Z 
0.0 
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1350 Hz center frequency, 134 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
outer outer outer outer 
hair hair hair hair 
cells cells cells cells 

Inner 
hair 
cells 

Group means 

0.125 kHz 2.17 4.27 7.13 18.33 9.91 0.12 0.25 
0.25 kHz 1.52 10.22 10.00 13.75 11.32 0.15 2.15 

0.5 kHz 5.92 29.00 27.72 9.23 21.98 1.33 2.43 
1 kHz 39.22 74.37 72.03 60.75 69.05 36.98 40.08 
2 kHz 7.88 44.73 44.58 27.73 39.02 5.20 5.65 
4 kHz 0.70 16.87 19.30 19.70 18.62 0.00 0.00 
8 kHz 1.50 6.43 10.32 8.67 8.47 0.23 0.45 

16 kHz 0.42 9.35 12.53 13.85 11.91 0.03 0.00 

Group standard deviations 

0.125 kHz 2.23 1.62 4.07 10.33 4.86 0.29 0.42 
0.25 kHz 2.34 13.98 8.22 5.97 9.03 0.23 3.16 

0.5 kHz 8.43 35.89 35.78 8.98 26.23 2.07 3.99 
1 kHz 32.03 37.11 35.55 31.20 33.92 34.92 32.52 
2 kHz 10.55 40.31 41.70 29.78 36.48 8.21 7.90 
4 kHz 0.44 26.33 32.21 33.86 30.78 0.00 0.00 
8 kHz 1.84 12.48 21.30 17.59 17.11 0.44 0.62 

16 kHz 0.71 10.81 11.77 14.85 12.41 0.08 0.00 

Inner Outer 
pillar pillar 
cells cells 
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E 

Temporary Threshold Shift (dB): 1350 Hz center frequency, 139 dB peak SPL 

Frequency 0.125 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

K104 65.0 
KllO 67.0 
K121 52.0 
K123 58.0 
K126 65.0 
K134 64.0 

-___-_------ .--_--- 

Mean 61.8 
S.D. 5.7 

58.0 
67.0 
61.0 
58.0 
65.0 
58.0 

.------ 

61.2 
4.0 

56.0 60.0 40.0 
67.0 67.0 60.0 
66.0 66.0 46.0 
63.0 63.0 58.0 
54.0 65.0 65.0 
57.0 59.0 64.0 

60.5 63.3 55.5 
5.5 3.3 10.2 

32.0 19.0 27.0 17.0 22.0 15.0 23.0 
62.0 56.0 44.0 42.0 40.0 38.0 36.0 
49.0 44.0 33.0 36.0 25.0 15.0 14.0 
38.0 26.0 44.0 22.0 30.0 20.0 28.0 
65.0 40.0 37.0 36.0 35.0 24.0 23.0 
59.0 38.0 16.0 23.0 21.0 28.0 26.0 

.____--_ .-_-----__--~ _----_ .------ --___-_ .-----_ 

50.8 37.2 33.5 23.3 28.8 23.3 25.0 
13.5 13.1 10.8 9.9 7.6 8.8 7.2 

19.0 17.0 20.0 65.0 
34.0 42.0 40.0 67.0 
12.0 12.0 0.0 66.0 
26.0 24.0 32.0 63.0 
22.0 31.0 29.0 65.0 

4.0 12.0 14.0 64.0 
___----___--r_--_-_ .-------- 

19.5 23.0 22.5 65.0 
10.5 11.9 14.3 1.4 

Frequency 0.250 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

K104 74.0 82.0 80.0 84.0 64.0 46.0 
z KllO 91.0 91.0 78.0 91.0 84.0 82.0 

K121 57.0 76.0 91.0 
p 

91.0 61.0 64.0 
K123 46.0 76.0 91.0 91.0 86.0 56.0 
K126 79.0 93.0 72.0 74.0 83.0 93.0 
K134 63.0 62.0 61.0 69.0 67.0 75.0 

______-------_______-___ .----__ ____-__ ,-----_------ 

Mean 68.3 80.0 78.8 83.3 74.2 69.3 
S.D. 16.2 11.4 11.5 9.7 11.3 17.3 

33.0 51.0 31.0 36.0 29.0 37.0 33.0 31.0 24.0 84.0 
70.0 68.0 56.0 54.0 52.0 60.0 58.0 66.0 64.0 91.0 
49.0 40.0 41.0 40.0 30.0 39.0 28.0 27.0 35.0 91.0 
54.0 52.0 50.0 48.0 48.0 46.0 44.0 52.0 50.0 91.0 
78.0 65.0 44.0 43.0 52.0 41.0 40.0 39.0 47.0 93.0 
52.0 30.0 27.0 35.0 22.0 30.0 28.0 26.0 28.0 75.0 

.------_ .__--_ .---_--_ .-----_ ,__--_-- .------ ---__-------- ------ -_------ 

56.0 51.0 41.5 42.7 38.8 42.2 38.5 40.2 41.3 87.5 
16.0 14.5 11.0 7.3 13.3 10.2 11.5 15.9 15.1 6.9 

Frequency 0.500 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 23. 30. Max 

K104 93.0 
KllO 82.0 
K121 74.0 
K123 60.0 
K126 67.0 
K134 69.0 

Mean 74.2 
S.D. 11.8 

93.0 84.0 93.0 78.0 60.0 37.0 45.0 35.0 
91.0 86.0 91.0 84.0 72.0 70.0 58.0 46.0 
84.0 87.0 98.0 68.0 71.0 62.0 55.0 38.0 
70.0 90.0 90.0 70.0 50.0 48.0 46.0 34.0 
88.0 80.0 92.0 81.0 70.0 76.0 63.0 60.0 
78.0 77.0 85.0 89.0 71.0 58.0 46.0 33.0 

.------------- --____---__- ----------_-------- ,--_-- 

84.0 84.0 91.5 78.3 65.7 58.5 52.2 41.0 
8.7 4.8 4.2 8.1 8.9 14.3 7.6 10.4 

40.0 53.0 
44.0 42.0 
57.0 46.0 
22.0 32.0 
51.0 41.0 
41.0 48.0 

----_--_______ 

42.5 43.7 
11.9 7.2 

51.0 37.0 
40.0 38.0 
46.0 35.0 
30.0 28.0 
50.0 49.0 
36.0 34.0 

42.2 36.8 
8.3 6.9 

35.0 28.0 
36.0 34.0 
24.0 32.0 
36.0 44.0 
47.0 55.0 
32.0 34.0 

.----_--_---_ 

35.0 37.8 
7.4 9.9 

93.0 

91.0 
98.0 

90.0 
92.0 

89.0 

92.2 
3.2 



Temporary Threshold Shift (dB): 1350 Hz center frequency, 139 dB peak SPL 

Frequency 1.000 kHz 

Animal\day 0. .042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

K104 88.0 103.0 94.0 92.0 
KllO 70.0 99.0 86.0 99.0 
K121 56.0 86.0 79.0 100.0 
K123 64.0 64.0 84.0 84.0 
K126 55.0 86.0 78.0 80.0 
K134 55.0 94.0 83.0 91.0 

Mean 64.1 88.7 84.0 91.0 
S.D. 12.9 13.9 5.8 7.9 

88.0 70.0 57.0 55.0 45.0 50.0 53.0 51.0 47.0 
82.0 70.0 78.0 56.0 44.0 42.0 40.0 38.0 36.0 
70.0 63.0 58.0 47.0 70.0 49.0 48.0 48.0 37.0 
64.0 54.0 32.0 40.0 38.0 36.0 36.0 34.0 32.0 
79.0 68.0 54.0 81.0 60.0 59.0 48.0 47.0 46.0 
69.0 57.0 64.0 52.0 39.0 37.0 44.0 42.0 40.0 

------------- -----_ .------ -----_ .-----_ ,------- .------ .------ 

75.3 63.7 57.2 55.2 49.3 45.5 44.8 43.3 39.7 
9.1 6.9 15.0 14.0 12.8 8.8 6.2 6.5 5.9 

45.0 48.0 103.0 
44.0 42.0 99.0 
36.0 34.0 100.0 
30.0 38.0 84.0 
45.0 43.0 86.0 
38.0 40.0 94.0 

--__--- ---------_____ 
39.7 40.8 94.3 

6.1 4.8 7.8 

Frequency 1.400 kHz 

Animal\day 0. -042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

K104 94.0 
KllO 66.0 
K121 68.0 
K123 44.0 
K126 57.0 
K134 13.0 

---------- ------ 
Mean 67.0 
S.D. 16.7 

99.0 90.0 88.0 74.0 66.0 73.0 50.0 51.0 56.0 49.0 57.0 43.0 51.0 44.0 99.0 
95.0 90.0 95.0 78.0 56.0 64.0 62.0 60.0 58.0 46.0 44.0 32.0 40.0 38.0 95.0 
88.0 81.0 102.0 82.0 85.0 60.0 49.0 72.0 41.0 50.0 50.0 49.0 38.0 46.0 102.0 
64.0 84.0 84.0 74.0 54.0 42.0 40.0 38.0 36.0 36.0 44.0 42.0 30.0 38.0 84.0 
78.0 96.0 96.0 91.0 60.0 76.0 83.0 62.0 51.0 50.0 59.0 48.0 47.0 55.0 96.0 
82.0 81.0 79.0 77.0 55.0 52.0 50.0 37.0 45.0 42.0 40.0 28.0 26.0 38.0 82.0 

84.3 87.0 90.7 79.3 62.1 61.2 55.7 53.3 47.8 45.5 49.0 40.3 
12.1 6.0 8.5 6.4 11.8 12.8 15.1 14.0 8.7 5.6 7.1 8.6 

.------ 

38.7 
9.6 

43.2 93.0 
6.8 8.1 

Frequency 2.000 kHz 

Animal\day 0. .042 .125 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

K104 94.0 
KllO 97.0 
K121 65.0 
K123 54.0 
K126 73.0 
K134 73.0 

Mean 76.0 
S.D. 16.7 

99.0 90.0 99.0 84.0 76.0 63.0 91.0 51.0 56.0 49.0 

97.0 84.0 97.0 80.0 68.0 66.0 64.0 52.0 50.0 48.0 
85.0 78.0 99.0 79.0 72.0 57.0 56.0 49.0 58.0 47.0 
64.0 99.0 84.0 64.0 54.0 42.0 40.0 38.0 36.0 36.0 
84.0 86.0 78.0 87.0 56.0 62.0 59.0 68.0 57.0 56.0 
98.0 71.0 79.0 77.0 75.0 62.0 50.0 47.0 45.0 52.0 

.--_--- .------- .------ ------_------ ------ .---_-- ------------- ------ 

87.8 84-7 89.3 78.5 66.8 58.7 60.0 50.8 50.3 48.0 
13.4 9.7 10.1 8.0 9.6 8.7 17.3 9.8 8.6 6.7 

47.0 53.0 
46.0 44.0 
47.0 56.0 
44.0 42.0 
45.0 44.0 
50.0 38.0 

.-_---- .-_----_ 

46.5 46.2 
2.1 6.9 

51.0 
42.0 
45.0 
30.0 
53.0 
46.0 

.---__ 

44.5 
8.2 

54.0 99.0 
40.0 97.0 
53.0 99.0 
38.0 99.0 
61.0 87.0 
38.0 98.0 

41.3 96.5 
9.9 4.7 



Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

K104 97.0 97.0 97.0 97.0 72.0 74.0 61.0 69.0 49.0 54.0 57.0 55.0 61.0 49.0 52.0 97.0 
KllO 99.0 99.0 86.0 99.0 82.0 80.0 68.0 66.0 54.0 52.0 50.0 48.0 46.0 54.0 42.0 99.0 
K121 63.0 92.0 76.0 97.0 67.0 60.0 65.0 56.0 47.0 56.0 46.0 45.0 54.0 43.0 51.0 97.0 
K123 54.0 74.0 99.0 99.0 64.0 44.0 42.0 30.0 28.0 26.0 36.0 34.0 32.0 30.0 38.0 99.0 
K126 64.0 98.0 87.0 69.0 78.0 77.0 73.0 70.0 59.0 38.0 47.0 46.0 35.0 44.0 52.0 98.0 
K134 98.0 98.0 81.0 98.0 77.0 65.0 52.0 50.0 37.0 45.0 42.0 40.0 28.0 36.0 38.0 98.0 

Temporary Threshold Shift (dB) : 1350 Hz center frequency, 139 dB peak SPL 

Frequency 2.800 kHz 

____________________________________________________________________-___~~~~__~~~~~~------------------------------ 
Mean 79.2 93.0 87.7 93.2 73.3 66.7 60.2 56.8 45.7 45.2 46.3 44.7 42.7 42.7 45.5 98.0 
S.D. 20.9 9.6 8.9 11.9 6.9 13.4 11.4 15.3 11.4 11.5 7.1 7.2 13.1 8.7 6.9 0.9 

Frequency 4.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

K104 95.0 95.0 86.0 95.0 70.0 62.0 59.0 67.0 47.0 52.0 55.0 53.0 49.0 37.0 50.0 95.0 
KllO 97.0 97.0 84.0 97.0 80.0 78.0 66.0 54.0 62.0 50.0 38.0 36.0 34.0 42.0 40.0 97.0 
K121 63.0 82.0 76.0 97.0 77.0 80.0 45.0 46.0 27.0 36.0 46.0 45.0 44.0 33.0 31.0 97.0 
K123 54.0 54.0 99.0 84.0 54.0 44.0 32.0 30.0 28.0 26.0 26.0 34.0 32.0 30.0 28.0 99.0 
K126 53.0 74.0 76.0 78.0 67.0 56.0 72.0 59.0 48.0 47.0 26.0 45.0 44.0 53.0 51.0 78.0 
K134 59.0 88.0 77.0 65.0 63.0 51.0 38.0 36.0 33.0 31.0 38.0 36.0 14.0 22.0 24.0 88.0 

_____________________________________________________________---------_~~~~~-__~~--------------------------------- 
Mean 70.2 81.7 83.0 86.0 68.5 61.8 52.0 48.7 40.8 40.3 38.2 41.5 36.2 36.2 37.3 92.3 
S.D. 20.3 16.0 8.9 12.9 9.5 14.6 16.1 14.1 13.8 10.8 11.3 7.4 12.7 10.6 11.5 8.0 

Frequency 5.700 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

K104 97.0 97.0 97.0 97.0 72.0 74.0 71.0 92.0 49.0 64.0 57.0 45.0 51.0 49.0 52.0 97.0 
KllO 95.0 95.0 82.0 95.0 78.0 86.0 64.0 62.0 50.0 48.0 36.0 34.0 32.0 40.0 38.0 95.0 
K121 52.0 91.0 85.0 96.0 76.0 79.0 54.0 55.0 56.0 55.0 45.0 34.0 23.0 32.0 30.0 96.0 
K123 54.0 64.0 99.0 99.0 64.0 34.0 32.0 30.0 18.0 26.0 26.0 34.0 32.0 30.0 28.0 99.0 
K126 57.0 101.0 80.0 82.0 71.0 70.0 86.0 43.0 59.0 51.0 50.0 49.0 48.0 57.0 35.0 101.0 
K134 94.0 88.0 77.0 94.0 83.0 61.0 48.0 36.0 33.0 51.0 28.0 26.0 14.0 32.0 24.0 94.0 

_____________________________________________________________---------___~~~~~~~~~~~-~---------~~~---------------- 
Mean 74.8 89.3 86.7 93.8 74.0 67.3 59.2 53.0 44.2 49.2 40.3 37.0 33.3 40.0 34.5 97.0 
S.D. 22.5 13.2 9.2 6.1 6.5 18.4 18.8 22.5 15.7 12.6 12.4 8.4 14.2 10.9 9.9 2.6 



Temporary Threshold Shift (dB): 1350 Hz center frequency, 139 dB peak SPL 

Frequency 8.000 kHz 

Animal\day 0. -042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

K104 89.0 89.0 89.0 89.0 
KllO 91.0 91.0 86.0 91.0 
K121 55.0 89.0 89.0 89.0 
K123 48.0 48.0 93.0 93.0 
K126 41.0 95.0 74.0 86.0 
K134 58.0 93.0 66.0 84.0 

---------------------___----_____---- 

Mean 63.7 84.2 82.8 88.7 
S.D. 21.2 17.9 10.5 3.3 

74.0 76.0 63.0 
74.0 82.0 70.0 
59.0 52.0 57.0 
68.0 38.0 26.0 
65.0 64.0 80.0 
62.0 60.0 47.0 

__-___ .------------_ 

67.0 62.0 57.2 
6.2 16.0 19.0 

81.0 
58.0 
38.0 
24.0 
67.0 
45.0 

52.2 
20.6 

61.0 46.0 59.0 47.0 63.0 
56.0 54.0 42.0 40.0 38.0 
29.0 48.0 38.0 37.0 16.0 
22.0 20.0 20.0 28.0 26.0 
46.0 45.0 44.0 53.0 42.0 
32.0 20.0 27.0 35.0 13.0 

.--_____ ._-_---- ----------- ___----- 

41.0 38.8 38.3 40.0 33.0 
15.7 14.9 13.7 8.9 18.7 

41.0 44.0 
36.0 34.0 
25.0 33.0 
24.0 22.0 
51.0 49.0 
21.0 21.0 
------ -----_ 

33.0 33.8 
11.7 11.3 

89.0 

91.0 
89.0 
93.0 
95.0 
93.0 

91.7 
2.4 







1350 Hz center frequency, 139 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row .3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla K123 

0.125 kHz 
0.25 kHz 

0.5 kHz 
1 kHz 
2 kHz 
4 kHz 
8 kHz 

16 kHz 

6 25 35 
11 4 21 

225 200 189 
298 298 298 
305 303 '245 
303 298 256 

61 69 41 
5 6 2 

TOTALS 13 1214 1203 1087 3504 13 118 

Chinchilla K126 

0.125 kHz 1 5 18 32 55 0 0 
0.25 kHz 5 83 61 106 250 0 0 

0.5 kHz 8 289 257 155 701 4 a 
1 kHz 14 316 316 307 939 6 123 
2 kHz 46 323 323 323 969 81 209 
4 kHz 36 322 322 322 966 76 88 
8 kHz 6 323 323 323 969 1 1 

16 kHz 11 316 316 316 948 0 0 

TOTALS 127 1977 1936 1884 5797 

Chinchilla K134 

0.125 kHz 10 21 34 91 146 
0.25 kHz 25 29 28 133 190 

0.5 kHz 36 201 168 109 478 
1 kHz 4 305 291 228 824 
2 kHz 13 320 316 262 a98 
4 kHz 5 321 318 297 936 
a kHz 0 130 164 148 442 

16 kHz 0 4 5 4 13 

TOTALS 93 1331 1324 1272 3927 

66 

6;: 
894 
853 
857 
171 

13 

Inner Outer 
pillar pillar 
cells cells 

0 0 
0 1 
3 6 
1 50 
6 58 
0 1 
3 2 
0 0 

168 

0 
0 
0 
1 
1 
0 
1 
0 

3 

429 

: 
2 

67 
46 

0 
2 
0 

121 

197 



1350 Hz center frequency, 139 dB peak SPL 

Total sensory cell losses over octave 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer out'er 
hair hair hair hair hair 
cells cells cells cells cells 

Group means 

0.125 kHz 2.8 8.5 18.5 
0.25 kHz 6.0 43.3 36.0 

0.5 kHz 10.5 231.2 199.0 
1 kHz 34.8 302.3 300.2 
2 kHz 38.0 307.2 309.7 
4 kHz 27.3 308.5 306.7 
8 kHz 26.8 197.2 201.5 

16 kHz 3.7 109.2 102.2 

TOTALS 150.0 1507.3 1473.7 

Group standard deviations 

0.125 kHz 3.8 6.8 11.0 
0.25 kHz 9.5 31.9 32.7 

0.5 kHz 13.0 31.4 36.9 
1 kHz 48.1 8.0 9.1 
2 kHz 43.6 13.4 8.7 
4 kHz 30.1 11.0 10.8 
8 kHz 51.7 121.4 115.6 

16 kHz 4.2 144.5 143.4 

TOTALS 163,2 305.4 299.1 

40.3 67.3 
71.2 150.5 

106.5 536.7 
283.2 885.7 
289.0 905.8 
284.7 899.8 
186.2 584.8 
100.8 312.2 

0.0 

E 
5817 
55.7 
13.0 

E 

1.0 
1.7 
6.7 

118.7 
94.5 
16.2 

0.8 
2.5 

1361.8 4342.8 129.5 242.0 

26.2 41.0 
49.2 102.9 
57.1 107.5 
28.2 37.3 
29.4 38.6 
24.1 42.0 

120.8 356.5 
147.2 434.6 

:*: 
1:8 

109.0 
73.5 
30.9 

1.2 
0.4 

1.7 
3.6 
4.5 

51.9 
61.7 
35.2 

1.0 
4.8 

321.5 921.8 179.0 120.1 

band frequencies 

Inner Outer 
pillar 
cells 

pillar 
cells 
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1350 Hz center frequency, 139 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer Inner Outer 
hair hair hair hair hair pillar pillar 
cells cells cells cells cells cells cells 

Chinchilla KlO4 

0.125 kHz 1.5 6.2 
0.25 kHz 0.8 14.2 

0.5 kHz 2.1 69.3 
1 kHz 2.6 100.0 
2 kHz 5.3 100.0 
4 kHz 3.4 98.3 
8 kHz 4.5 98.9 

16 kHz 1.2 94.0 

Chinchilla KllO 

0.125 kHz 2.9 1.1 2.7 9.9 4.6 0.0 
0.25 kHz 0.4 25.1 27.3 33.0 28.5 0.0 

0.5 kHz 0.4 76.5 72.1 27.5 58.7 0.0 
1 kHz 26.9 99.6 100.0 96.3 98.6 14.3 
2 kHz 14.4 93.1 100.0 96.7 96.6 11.4 
4 kHz 14.2 99.3 97.7 89.6 95.5 0.0 
8 kHz 3.2 96.4 91.9 79.9 89.4 0.0 

16 kHz 2.6 21.1 10.9 6.6 12.9 0.0 

Chinchilla Kl21 

0.125 kHz 0.0 3.3 
0.25 kHz 0.0 4.1 

0.5 kHz 4.6 68.4 
1 kHz 51.7 LOO.0 
2 kHz 52.8 100.0 
4 kHz 32.7 98.7 
8 kHz 53.0 24.2 

16 kHz 0.8 0.3 

12.5 13.6 10.8 0.0 0.0 
10.3 12.9 12.5 0.0 0.0 
56.3 19.8 48.5 0.0 4.8 

100.0 99.6 99.9 0.0 56.8 
100.0 100.0 100.0 0.0 27.4 

98.9 97.6 98.3 0.0 1.0 
99.6 99.3 99.3 0.0 0.0 
88.8 91.9 91.6 0.2 4.1 

0.0 
2.8 
1.2 

41.5 
17.8 

E 
1:o 

3.8 23.2 10.1 0.0 1.1 
1.2 6.9 4.1 0.0 0.0 

52.9 11.9 44.4 0.0 1.5 
100.0 94.0 98.0 56.2 59.8 
100.0 99.3 99.8 37.9 37.8 

98.7 85.7 94.4 0.4 0.6 
22.9 19.7 22.3 0.0 0.0 

0.3 0.3 0.3 0.0 0.0 
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1350 Hz center frequency, I.39 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla K123 

0.125 kHz 0.0 
0.25 kHz 1.2 

0.5 kHz 1 kHz ;*: 
2 kHz 1:3 

Chinchilla K126 

0.125 kHz 0.6 
0.25 kHz 1.9 

0.5 kHz 1 kHz ?f 
2 kHz 19:o 
4 kHz 14.2 
8 kHz 2.3 

16 kHz 4.3 

Chinchilla K134 

3.3 13.9 19.5 12.2 
3.5 1.2 6.7 3.8 

71.8 63.8 60.3 65.3 
100.0 100.0 100.0 100.0 
100.0 99.3 80.3 93.2 

99.6 98.0 84.2 93.9 
20.0 22.6 13.4 18.7 

1.7 2.1 0.7 1.5 

2.6 9.4 16.8 9.6 
25.0 18.3 31.9 25.1 
87.0 77.4 46.6 70.3 
99.6 99.6 96.8 98.7 

100.0 100.0 100.0 100.0 
100.0 100.0 100.0 100.0 
100.0 100.0 100.0 100.0 
100.0 100.0 100.0 100.0 

0.125 kHz 1x 11.1 
0.25 kHz 

0.5 kHz 14:s 6% 
1 kHz 97:1 
2 kHz 

t*: 
99.6 

4 kHz 1:9 100.0 
8 kHz 40.4 

16 kHz 1.3 

17.9 48.1 25.7 
8.4 40.3 19.1 

51.2 33.2 48.5 
92.6 72.6 87.4 
98.4 81.6 93.2 
99.0 92.5 97.2 
51.0 46.1 45.8 

1.6 1.3 1.4 

Inner Outer 
pillar oillar 
cells 

0.0 
0.0 
0.6 
0.2 
1.2 

;:: 
0.0 

0.0 

:*: 
1:1 

15.5 
14.5 

0.1 
0.0 

cells 

0.0 

Y-G 
16:7 
19.0 

g-2 
0:o 

0.0 
0.0 
2.4 

38.8 
64.7 
27.3 

0.3 
0.0 

0.0 ;:i El 
0:6 

0.1 21.3 

::; 14.3 0.0 
::; 0.0 0.6 
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1350 Hz center frequency, 139 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer 
hair hair hair 
cells cells cells 

Group means 

0.125 kHz 1.98 4.60 10.03 21.85 12.16 0.00 0.53 
0.25 kHz 2.38 13.43 11.12 21.95 15.50 0.00 0.52 

0.5 kHz 4.27 72.37 62.28 33.22 55.96 0.22 2.07 
1 kHz 14.82 99.38 98.70 93.22 97.10 11.98 39.15 
2 kHz 16.37 98.78 99.62 92.98 97.13 11.02 30.17 
4 kHz 11.07 99.32 98.72 91.60 96.54 2.48 5.02 
8 kHz 10.77 63.32 64.67 59.73 62.57 0.13 0.25 

16 kHz 1.48 36.40 33.95 33.47 34.61 0.03 0.85 

Group standard deviations 

0.125 kHz 2.65 3.59 5.93 13.66 7.12 0.00 0.88 
0.25 kHz 3.79 9.78 10.18 14.82 10.48 0.00 1.13 

0.5 kHz 5.25 8.73 10.71 17.77 10.45 0.34 1.47 
1 kHz 20.60 1.14 2.99 10.34 4.80 22.37 17.70 
2 kHz 19.02 2.79 0.66 9.41 3.30 14.70 18.91 
4 kHz 12.27 0.70 0.81 6.34 2.36 5.89 10.92 
8 kHz 20.75 39.08 37.18 38.80 38.21 0.23 0.29 

16 kHz 1.68 47.62 47.11 48.52 47.68 0.08 1.64 

outer 
hair 
cells 

outer 
hair 
cells 

Inner Outer 
pillar pillar 
cells cells 
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2450 Hz center frequency, 129 dB peak SPL 

Preexposure thresholds (dB SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

MO74 25.0 14.0 0.0 0.0 -1.0 -1.0 1.0 -1.0 a.0 5.0 
M120 25.0 4.0 2.0 6.0 1.0 3.0 1.0 1.0 4.0 
N31 26.0 5.0 7.0 1.0 0.0 2.0 2.0 0.0 3.0 2": 
N53 19.0 8.0 2.0 4.0 -3.0 -1.0 1.0 -2.0 9'0 
P12 21.0 10.0 2.0 2.0 1.0 1.0 3.0 

:*i 
2 0 7'0 

P29 26.0 9.0 0.0 3.0 4.0 2.0 2.0 2:0 3:0 6:0 
_____-___---_-____---~~~~~~~-~~~~~~~----~~----~----~----------- 

Mean 23.7 8.3 2.2 2.7 0.3 1.0 1.7 1.0 3.0 5.3 
S.D. 2.9 3.6 2.6 2.2 2.3 1.7 0.8 1.4 3.2 2.6 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

M074 20.8 5.8 -0.2 -2.2 0.8 0.8 0.8 2.8 9.8 2.8 
Ml20 25.0 4.0 4.0 2.0 3.0 5.0 1.0 1.0 2.0 3.0 
N31 25.0 4.0 6.0 4.0 3.0 1.0 3.0 1.0 0.0 1.0 
N53 19.0 10.0 0.0 4.0 5.0 1.0 5.0 1.0 4.0 9.0 
P12 33.4 18.4 16.4 7.4 9.2 11.4 21.4 6.4 19.4 13.4 
P29 25.2 14.2 8.2 10.2 11.6 11.2 9.2 5.2 a.2 7.2 

Postexposure thresholds (dB SPL) 

--------------~---~~~~~~~~~-~~~~~~~~~~~-~~~~-~~~~---~~~-----~-----__----_-_--- 

Mean 24.7 9.4 5.7 4.2 5.4 5.1 6.7 2.9 7.2 6.1 
S.D. 5.0 5.9 6.2 4.3 4.1 5.1 7.8 2.4 7.0 4.7 

Permanent threshold shift (dB) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

M074 
Ml20 
N31 
N53 
P12 
P29 

-4.2 -a.2 -0.2 -2.2 1.8 1.8 -0.2 3.8 1.8 -2.2 
0.0 0.0 2.0 -4.0 2.0 2.0 0.0 0.0 -2.0 0.0 

-1.0 -1.0 -1.0 3.0 3.0 -1.0 1.0 1.0 -3.0 -1.0 
0.0 2.0 -2.0 2.0 4.0 -2.0 6.0 0.0 

12.4 a.4 14.4 10.4 la.4 5.4 17.4 6.4 
-0.8 5.2 a.2 9.2 7.2 3.2 5.2 1.2 

Mean 1.1 1.1 3.6 1.6 5.1 4.1 5.1 1.9 4.2 0.7 
S.D. 5.8 5.7 6.4 4.4 3.1 4.6 7.1 2.7 7.4 3.0 
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2450 Hz center frequency, 129 dB peak SPL 

Animal 
number 

MO74 11 44 58 52 154 
M120 26 41 57 183 281 
N31 7 52 73 

:: 
218 

N53 28 47 45 158 
P12 15 44 33 43 120 
P29 12 52 33 39 124 

Group mean 17 176 
S.D. 9 62 
S.E. 3 25 

Total number of cochlear sensory cells missing 

Inner 
hair 
cells 

1st row 2nd row 3rd row Total 
outer outer outer outer 
hair hair hair hair 
cells cells cells cells 

Total sensory cell losses over octave band lengths of the 
cochlea centered at the frequencies indicated 

Octave band Inner 
center hair 

frequency cells 

Outer 
hair 
cells 

Group means 

0.125 kHz 1.5 45.2 
0.25 kHz 2.0 34.2 

0.5 kHz 1.5 18.5 
1 kHz 1.5 18.0 
2 kHz 2.0 13.5 
4 kHz 1.2 16.0 
8 kHz 4.0 13.3 

16 kHz 2.8 17.2 

Standard deviations 

0.125 kHz 1.4 30.7 
0.25 kHz 1.1 36.0 

0.5 kHz 1.4 10.4 
1 kHz 1.8 7.9 
2 kHz 1.4 5.2 
4 kHz 1.2 9.8 
8 kHz 7.5 9.8 

16 kHz 2.9 11.1 
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2450 Hz center frequency, 129 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 
Inner outer 
hair hair 
cells cells 

outer outer outer 
hair hair hair 
cells cells cells 

Chinchilla MO74 

0.125 kHz 4 
0.25 kHz 4 

0.5 kHz 1 
1 kHz 0 
2 kHz 0 
4 kHz 1 
8 kHz 

16 kHz : 

TOTALS 11 

Chinchilla Ml20 

0.125 kHz 0 
0.25 kHz 2 

0.5 kHz 1 
1 kHz 0 
2 kHz 2 
4 kHz 2 
8 kHz 19 

16 kHz 0 

TOTALS 26 

Chinchilla N31D 

0.125 kHz 1 
'i 0.25 kHz 2 

0.5 kHz 0 
1 kHz 0 
2 kHz 

Cl 4 kHz ; 
8 kHz 0 

16 kHz 1 

TOTALS 7 

5 1 9 15 
6 8 4 18 
3 4 2 9 
2 5 0 7 
1 3 5 9 

10 12 11 33 
7 12 11 30 

10 13 10 33 

44 58 52 154 

14 27 47 88 
2 15 89 106 
2 0 26 28 
6 9 10 25 
5 1 5 11 
6 3 2 11 
5 2 1 8 
1 0 3 4 

41 57 183 281 

8 10 37 55 
9 7 18 34 

17 8 9 34 
7 15 5 27 
1 16 4 21 
1 9 6 16 
2 7 10 19 
7 1 4 12 

52 73 

215 

93 218 

3rd row Comb. 
Inner .Outer 
pillar pillar 
cells cells 

0 
0 
0 
0 
0 
3 
0 
0 

3 

0 
0 
1 
0 
0 

; 
0 

3 

1 
2 
7 
0 
0 
0 
0 
0 

10 

5 

1 

13 



2450 Hz center frequency, 129 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla N53D 

0.125 kHz 2 
0.25 kHz 2 

0.5 kHz 4 
1 kHz 4 
2 kHz 4 
4 kHz 
8 kHz : 

16 kHz 5 

TOTALS 28 

Chinchilla P12D 

0.125 kHz 1 
0.25 kHz 1 

0.5 kHz 2 
1 kHz 2 
2 kHz 2 
4 kHz 
8 kHz : 

16 kHz 7 

TOTALS 15 

Chinchilla P29D 

0.125 kHz 1 
0.25 kHz 

0.5 kHz 4 
1 kHz 3 
2 kHz 1 
4 kHz 1 
8 kHz 0 

16 kHz 4 

TOTALS 12 

17 
2 
5 
3 

12 
1 
5 
2 

47 

5 
4 
3 

11 
a 
2 
3 
a 

44 

1 
4 
4 
7 
6 

:: 
9 

52 

17 
8 
7 
2 

; 
1 
2 

45 

33 

0 

: 
3 
2 
a 
1 

10 

33 

216 

34 
9 
5 
7 

; 
0 
5 

66 

21 
7 
3 
6 
0 

: 
5 

43 

9 
7 
5 

: 
2 
2 
a 

39 

68 
19 
17 
12 
19 

a 
6 
9 

158 

35 
14 

a 
22 
12 

7 
4 

ia 

120 

10 

:: 
15 

9 

1": 
27 

124 

Inner Outer 
pillar pillar 
cells cells 

1 1 
: 1 

0 
2 0 

: : 
0 0 
0 0 

4 2 

0 0 x 0 
0 

i 0 
0 

0 0 
1 0 
1 1 

2 1 



2450 Hz center frequency, 129 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer 
hair hair hair 
cells cells cells 

outer 
hair 
cells 

outer 
hair 
cells 

Inner Outer 
pillar pillar 
cells cells 

Group means 

0.125 kHz 1.5 a.3 10.7 26.2 45.2 0.5 
0.25 kHz 2.0 4.5 7.3 22.3 34.2 0.5 

0.5 kHz 1.5 5.7 4.5 a.3 18.5 1.3 
1 kHz 1.5 6.0 6.5 5.5 18.0 0.3 
2 kHz 2.0 5.5 4.8 3.2 13.5 0.5 
4 kHz 1.2 5.2 6.8 4.0 16.0 0.5 
8 kHz 4.0 5.3 4.0 4.0 13.3 0.5 

16 kHz 2.8 6.2 5.2 5.8 17.2 0.2 

0.7 
0.5 
1.3 
0.2 
0.3 
0.5 
0.2 
0.3 

TOTALS 16.5 46.7 49.8 79.3 175.8 4.3 4.0 

Group standard deviations 

0.125 kHz 1.4 6.1 10.2 15.7 30.7 0.5 0.8 
0.25 kHz 1.1 2.7 4.4 33.0 36.0 0.8 0.8 

0.5 kHz 1.4 5.6 3.1 9.0 10.4 2.8 3.3 
1 kHz 1.8 3.2 4.8 3.3 7.9 0.8 0.4 
2 kHz 1.4 4.2 5.6 2.1 5.2 1.2 0.8 
4 kHz 1.2 4.5 3.4 3.8 9.8 1.2 0.8 
8 kHz 7.5 2.9 4.6 5.1 9.8 0.8 0.4 

16 kHz 2.9 3.8 5.3 2.6 11.1 0.4 0.5 

TOTALS 8.5 4.5 15.8 54.4 62.3 2.9 4.6 
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2450 Hz center frequency, 129 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla MO74 

0.125 kHz 2;7 

0.25 kHz 0.5 kHz ;*: 
1 kHz 0:O 

2 kHz 4 kHz ::; 
8 kHz 0.3 

16 kHz 0.0 

Chinchilla Ml20 

0.125 kHz 0.0 
0.25 kHz 0.8 

0.5 kHz 0.4 
1 kHz 0.0 
2 kHz 
4 kHz FZ 
B kHz 7:s 

16 kHz 0.0 

Chinchilla N31D 

0.125 kHz 0.7 4.5 5.6 21.0 10.4 
0.25 kHz 0.8 2.9 2.2 5.8 3.6 

0.5 kHz 0.0 5.5 2.5 2.9 3.6 
1 kHz 0.0 2.3 5.5, 1.7 3.0 
2 kHz 1.3 0.3 5.3 1.3 2.3 
4 kHz 0.0 0.3 3.0 2.0 1.8 
8 kHz 0.0 0.6 2.3 3.3 2.1 

16 kHz 0.4 2.5 0.3 1.4 1.4 

2.6 0.5 
1.8 2.4 
0.9 1.2 
0.6 1.5 
0.3 0.9 
3.1 3.7 
2‘1 3.7 
3.3 4.3 

7.6 

;:: 
IL.9 
1.6 
1.9 
1.6 
0.3 

14.7 25.6 16.0 
4.6 27.8 11.0 
0.0 8.1 2.9 
2.9 3.2 2.7 
0.3 1.6 1.2 
0.9 0.6 1.1 
0.6 0.3 0.8 
0.0 1.0 0.4 

4.7 2.6 

i;:: t;:; 
0.0 0.7 
1.5 0.9 
3.4 3.4 
3.4 3.1 
3.3 3.6 

Inner Outer 
pillar pillar 
cells 

0.0 
0.0 
0.0 
0.0 

;*; 
0:o 
0.0 

0.0 

:::" 

:*; 
0:o 
0.3 
0.0 

0.3 
0.4 

;:: 
0.0 
0.0 
0.0 
0.0 

cells 

1.0 

El 
:*i 
0:6 
0.0 
0.3 

E 
0:o 
0.0 
0.0 
0.3 
0.0 
0.0 

0.5 
0.6 
2.5 
0.3 
0.0 
0.0 
0.3 
0.0 
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2450 Hz center frequency, 129 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer Inner Outer 
hair hair hair hair hair pillar pillar 
cells cells cells cells cells cells cells 

Chinchilla N53D 

0.125 kHz 1.3 8.8 8.8 17.6 
0.25 kHz 0.7 0.5 2.3 2.6 

0.5 kHz 1.5 1.4 2.0 1.4 
1 kHz 1.6 0.9 0.6 2.1 
2 kHz 1.6 3.6 0.9 1.2 
4 kHz 1.1 0.3 1.5 0.6 
8 kHz 1.5 1.5 0.3 0.0 

16 kHz 2.0 0.6 0.6 1.6 

Chinchilla Pl2D 

0.125 kHz 0.6 2.5 4.5 10.5 5.8 
0.25 kHz 0.3 1.1 0.8 1.9 1.3 

0.5 kHz 0.7 0.8 0.5 0.8 0.7 
1 kHz 0.7 3.2 1.4 1.7 2.1 
2 kHz 0.7 2.3 1.1 0.0 1.1 
4 kHz 0.0 0.5 1.1 0.2 0.6 
8 kHz 0.0 0.8 0.2 0.0 0.3 

16 kHz 2.7 2.5 1.5 1.5 1.8 

Chinchilla P29D 

! 

* 0.125 kHz 0.6 
0.25 kHz 0.4 

0.5 kHz 0.4 
,, 1 kHz 1.2 

2 kHz 0.4 
4 kHz 0.3 
8 kHz 0.0 

16 kHz 1.6 

11.7 
1.8 
1.6 
1.2 

;:; 
0.6 
0.9 

0.5 0.0 4.7 1.7 
1.2 0.9 2.1 1.4 
1.2 1.8 1.5 1.5 
2.2 0.9 1.5 1.5 
1.8 0.6 0.3 0.9 
3.4 2.5 0.6 2.2 
3.1 0.3 0.6 1.3 
3.0 3.3 2.6 3.0 
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0.3 
0.0 
0.0 
0.0 
0.5 
0.0 
0.0 
0.0 

0.3 
0.1 
0.0 
0.3 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 

0.0 
0.0 
0.0 
0.0 
0.6 
0.0 
0.0 
0.0 

0 .5 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 



2450 Hz center frequency, 129 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer 
hair hair hair 
cells cells cells 

outer 
hair 
cells 

outer 
hair 
cells 

Group means 

0.125 kHz 0.98 4.42 5.68 14.02 8.04 0.15 0.33 
0.25 kHz 0.77 1.35 2.20 6.90 3.48 0.08 0.13 

0.5 kHz 0.57 1.73 1.33 2.55 1.87 0.25 0.42 
1 kHz 0.58 1.85 2.07 1.70 1.87 0.05 0.05 
2 kHz 0.80 1.65 1.52 0.98 1.38 0.08 0.10 
4 kHz 0.42 1.58 2.12 1.23 1.64 0.08 0.15 
8 kHz 1.55 1.62 1.23 1.27 1.37 0.07 0.05 

16 kHz 1.12 2.03 1.67 1.90 1.87 0.03 0.10 

Group standard deviations 

0.125 kHz 0.94 3.21 5.51 8.74 5.59 0.16 
0.25 

0.41 
kHz 0.46 0.89 1.38 10.36 3.78 0.16 0.24 

0.5 kHz 0.51 1.87 0.95 2.84 1.16 0.56 1.02 
1 kHz 0.70 0.96 1.68 1.03 0.89 0.12 0.12 
2 kHz 0.58 1.26 1.87 0.67 0.58 0.20 0.24 
4 kHz 0.44 1.43 1.13 1.23 1.04 0.20 0.25 
8 kHz 2.97 0.91 1.44 1.63 1.03 0.12 0.12 

16 kHz 1.14 1.27 1.76 0.87 1.22 0.08 0.15 

Inner Outer 
pillar pillar 
cells cells 
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Summary data for the group exposed to: 

2450 Hz center frequency, 134 & peak SPL 

Animal # 

MO90 - Completed the entire protocol 

MO93 - Completed the entire protocol 

MO94 - Completed the entire protocol 

N15 Completed the entire protocol 

N26 Completed the entire protocol 

N71 Completed the entire protocol 
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2450 Hz center frequency, 134 ~EJ peak SPL 

Preexposure thresholds (dB SPL) 

&Cmal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

MO90 23.0 4.0 6.0 3.0 3.0 0.0 3.0 4.0 1.0 
MO93 24.0 

4:0 
-3.0 -3.0 -4.0 0.0 0.0 8.0 

MO94 25.0 4.0 2.0 5.0 3.0 3.0 5.0 
N15 24.0 3.0 3 0 4 0 0 0 2.0 4.0 
N26 24.0 

::; 
3'0 

-3:o 
2'0 

N71 24.0 -1.0 0:o 
0'0 

-2:o 
-2.0 2.0 7.0 6.0 
-2.0 2.0 3.0 -2.0 

Mean 24.0 6.3 2.3 1.3 1.7 0.7 0.2 4.0 4.7 1.7 
S.D. 0.6 4.2 3.4 3.6 3.3 2.0 2.0 2.3 2.4 2.6 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

MO90 25.0 6.0 8.0 2.0 9.0 1.0 3.0 5.0 6.0 1.0 
MO93 37.0 36.0 34.0 44.0 39.0 35.0 31.0 23.0 22.0 17.0 
MO94 26.0 15.0 15.0 7.0 10.0 6.0 14.0 12.0 11.0 14.0 
N15 32.2 11.2 15.2 19.2 22.2 16.2 16.2 14.2 19.2 12.2 
N26 25.0 20.0 18.0 14.0 21.0 13.0 11.0 11.0 28.0 19.4 
N71 24.0 5.0 3.0 5.0 2.0 2.0 9.4 0.0 5.0 2.0 

Postexposure thresholds (dB SPL) 

_-______-____-_-__-______p____________I_~-~~-~~-~~~~~~~~~~~~--~-~~~~~~~----~-- 

Mean 28.2 15.5 15.5 15.2 17.2 12.2 14.1 10.9 15.2 10.9 
S.D. 5.2 11.5 10.6 15.4 13.1 12.7 9.4 7.9 9.3 7.7 

Permanent threshold shift (dH) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

MO90 2.0 4.0 4.0 -4.0 6.0 -2.0 MO93 13.0 23.0 37.0 47.0 43.0 35.0 3:*; 
MO94 11 0 11.0 5.0 5.0 3.0 ll:o 
N15 

;'; 

l:o 
8'2 

13:o 
10.2 16.2 18.2 16.2 14.2 

N26 13.0 11.0 19.0 13.0 13.0 
N71 0.0 -4.0 4.0 8.0 2.0 4.0 11.4 

_________________------~----~~--~~~~~~-~~~~~~--~~~~~---~- 

Mean 4.2 9.2 13.2 13.9 15.5 11.5 13.9 
S.D. 5.2 9.1 12.2 17.6 15.2 13.3 9.2 

2.0 
15.0 

7.0 
10.2 
9.0 

-2.0 

2.0 0.0 
15.0 15.0 

1E 
13.0 

21:o 
10.2 
13.4 

2.0 4.0 

6.9 10.5 9.3 
6.1 8.5 6.0 
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Animal\day 0. .042 .12s .2s 1. 2. 

Frequency 2.800 kHz 

6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO90 33.0 31.0 29.0 37.0 25.0 23.0 11.0 9.0 -3.0 5.0 3.0 1.0 -1.0 7.0 5.0 37.0 
MO93 37.0 36.0 55.0 44.0 63.0 42.0 41.0 40.0 39.0 28.0 27.0 26.0 35.0 34.0 33.0 63.0 
MO94 31.0 19.0 37.0 15.0 23.0 22.0 20.0 8.0 6.0 4.0 11.0 19.0 17.0 5.0 3.0 37.0 
NlS 30.0 38.0 56.0 64.0 62.0 50.0 18.0 26.0 14.0 22.0 20.0 8.0 17.0 14.0 12.0 64.0 
N26 47.0 45.0 83.0 71.0 79.0 76.0 64.0 52.0 40.0 28.0 17.0 15.0 13.0 11.0 9.0 83.0 
N71 3.0 12.0 11.0 21.0 0.0 9.0 8.0 17.0 16.0 15.0 24.0 13.0 9.0 1.0 10.0 24.0 

Temporary Threshold Shift (dB): 2450 Hz center frequency, 134 dB peak SPL 

___________________________________________________----_--------------------____~~~~~~~~~~~~~--------------------- 
Mean 30.2 30.2 45.2 42.0 42.0 37.0 27.0 25.3 18.7 17.0 17.0 13.7 15.0 12.0 12.0 51.3 
S.D. 14.7 12.4 25.1 22.5 30.4 24.2 21.5 17.7 17.5 10.8 8.8 8.7 11.9 11.7 10.8 22.2 

Frequency 4.000 kHz 

Animal\day 0. .042 .12s .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO90 20.0 18.0 26.0 34.0 12.0 10.0 8.0 6.0 4.0 2.0 0.0 -2.0 6.0 4.0 2.0 34.0 
MO93 19.0 18.0 27.0 36.0 25.0 14.0 23.0 12.0 11.0 10.0 9.0 18.0 17.0 16.0 15.0 36.0 
MO94 19.0 37.0 25.0 13.0 11.0 20.0 8.0 6.0 14.0 12.0 9.0 7.0 5.0 3.0 11.0 37.0 
NlS 8.0 16.0 34.0 52.0 60.0 28.0 16.0 24.0 22.0 30.0 18.0 6.0 5.0 12.0 10.0 60.0 
N26 33.0 31.0 69.0 57.0 75.0 62.0 30.0 18.0 16.0 14.0 13.0 11.0 9.0 7.0 5.0 75.0 
N71 -1.0 8.0 7.0 16.0 6.0 5.0 4.0 13.0 12.0 1.0 0.0 -1.0 -2.0 -3.0 -4.0 16.0 

______________________________________________________---____________-_-------~~~~~~~---_---___~~~~~~~~~---------- 
Mean 16.3 21.3 31.3 34.1 31.5 23.2 14.8 13.2 13.2 11.5 8.2 6.5 6.7 6.5 6.5 43.0 
S.D. 11.6 10.6 20.5 18.0 29.0 20.6 10.1 7.0 5.9 10.5 7.1 7.5 6.2 6.8 6.9 21.0 

Frequency 5.700 kHz 

Animal\day 0. .042 .125 .2s 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO90 38.0 16.0 34.0 42.0 20.0 18.0 6.0 4.0 2.0 0.0 -2.0 6.0 4.0 2.0 0.0 42.0 
MO93 9.0 8.0 27.0 36.0 25.0 4.0 23.0 12.0 11.0 10.0 9.0 18.0 7.0 26.0 15.0 36.0 
MO94 17.0 25.0 33.0 21.0 9.0 18.0 16.0 14.0 12.0 10.0 7.0 5.0 3.0 1.0 9.0 33.0 
NlS 20.0 28.0 36.0 44.0 62.0 30.0 18.0 36.0 24.0 32.0 20.0 18.0 17.0 14.0 22.0 62.0 
N26 27.0 35.0 63.0 71.0 59.0 56.0 44.0 32.0 20.0 28.0 27.0 25.0 23.0 21.0 9.0 71.0 
N71 -3.0 6.0 15.0 15.0 -6.0 3.0 2.0 1.0 10.0 -1.0 8.0 -3.0 6.0 -5.0 4.0 15.0 

_______--_----______--_--------~~____--______~~~~~~~~------------- _________________------_---------------__~~~---- 
Mean 18.0 19.7 34.7 38.2 28.2 21.5 18.2 16.5 13.2 13.2 11.5 11.5 10.0 9.8 9.8 43.2 
S.D. 14.2 11.6 15.8 19.8 27.2 19.7 14.9 14.4 7.8 13.9 10.3 10.5 8.1 12.4 7.8 20.4 



Temporary Threshold Shift (dB): 2450 Hz center frequency, 134 dB peak SPL 

Frequency 8.000 kHz 

Animal\day 0. .042 .125 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MO90 26.0 24.0 22.0 40.0 28.0 16.0 4.0 2.0 
MQ93 19.0 18.0 27.0 36.0 35.0 14.0 23.0 22.0 
MO94 27.0 25.0 33.0 21.0 19.0 18.0 16.0 24.0 
N15 4.0 22.0 30.0 38.0 56.0 34.0 22.0 20.0 
N26 13.0 11.0 49.0 47.0 75.0 52.0 30.0 28.0 
N71 7.0 6.0 15.0 15.0 4.0 3.0 2.0 11.0 

Mean 16.0 17.7 29.3 32.8 36.2 22.8 16.2 17.8 
S.D. 9.6 7.7 11.5 12.2 25.7 17.4 11.1 9.6 

0.0 -2.0 -4.0 4.0 
21.0 10.0 9.0 18.0 
12.0 10.0 7.0 5.0 
18.0 16.0 14.0 12.0 
16.0 14.0 23.0 21.0 
20.0 19.0 -2.0 7.0 

------ ------- ----__ ._----_- 

14.5 11.2 7.8 li.2 
7.8 7.3 10.1 7.1 

2.0 
11.0 
13.0 
11.0 

9.0 
6.0 

9.7 
5.3 

0.0 
26.0 
21.0 

8.0 
7.0 
5.0 

.------ 

11.2 
10.1 

-2.0 
5.0 

19.0 
6.0 
7.0 
4.0 

6.5 
6.9 

40.0 
36.0 
33.0 
56.0 
75.0 
20.0 

-_------ 

43.3 
19.4 











2450 Hz center frequency, 134 dB peak SPL 

Percent sensory cell losses over octave band frequencies' 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla MO90 

0.125 kHz 0.0 2.3 8.2 24.8 11.8 
0.25 kHz 0.0 3.0 3.7 7.7 4.8 

0.5 kHz 0.0 4.7 8.8 5.4 6.3 
1 kHz 8.7 17.6 18.0 17.6 17.7 
2 kHz 0.0 1.7 4.8 2.7 3.1 
4 kHz 0.4 2.4 1.3 1.0 1.6 
8 kHz 6.0 11.4 12.1 11.4 11.6 

16 kHz 1.4 1.5 1.1 1.1 1.2 

Chinchilla MO93 

0.125 kHz 0.7 
0.25 kHz 0.0 

0.5 kHz 0.4 
1 kHz 43.5 
2 kHz 1.6 
4 kHz 1.1 
8 kHz 0.3 

16 kHz 0.4 

Chinchilla MO94 

0.125 kHz 5.4 4.6 7.7 16.5 9.6 
0.25 kHz 0.0 5.0 2.0 3.2 3.4 

0.5 kHz 0.7 5.6 12.1 4.7 7.5 
1 kHz 1.2 4.6 6.2 3.1 4.6 
2 kHz 2.0 1.8 1.8 3.0 2.2 
4 kHz 0.3 6.3 1.8 0.3 2.8 
8 kHz 9.4 19.5 19.2 16.7 18.5 

16 kHz 0.3 4.1 4.1 1.9 3.4 

3.7 
4 r 
4:; 

61.6 
37.5 

9.9 
5.0 
3.6 

2.1 6.3 4.0 
2.4 3.3 3.4 
3.6 5.7 4.5 

60.0 50.7 57.4 
41.5 14.0 31.0 

9.0 5.2 8.0 
2.8 1.8 3.2 

11.2 8.9 7.9 

Inner Outer 
pillar pillar 
cells 

0.0 

E 
10:1 

0.0 
0.0 
0.4 
0.0 

0.0 
0.0 
0.0 

41.1 
1.1 
0.7 
0.0 
0.0 

1.3 
0.1 
0.0 
0.1 
0.0 
0.0 
7.5 
0.0 

cells 

0.0 
0.3 
0.0 

10.2 
0.0 
0.0 
0.6 
0.3 

1.5 
0.3 
0.0 

40.2 
1.5 
1.2 

Z:E 

5.1 
0.0 
0.0 
0.3 
0.0 
0.0 
8.5 
0.0 
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2450 Hz center frequency, 134 dB peak SPE 

Percent sensory cell losses over octave band frequencies 

1st row 2nd TOW 3rd row Comb. 
Inner outer 
hair hair 
cells cells 

outer outer outer 
hair hair hair 
cells cells cells 

Chinchilla N15D 

0.125 kHz 0.25 kHz :*: 
0.5 kHz 0:8 

1 kHz 33.4 
2 kHz 45.8 
4 kHz 0.7 
8 kHz 0.7 

16 kHz 0.4 

Chinchilla N26D 

0.125 kHz 1.4 2.7 1.0 15.9 6.5 0.0 
0.25 kHz 0.8 0.9 0.6 13.2 4.9 0.0 

0.5 kHz 0.4 0.9 1.2 9.4 3.8 0.0 
1 kHz 7.2 15.1 18.1 20.4 17.9 7.5 
2 kHz 30.4 51.6 44.1 38.0 44.6 29.4 
4 kHz 0.4 0.6 1.6 2.5 1.6 0.0 
8 kHz 0.8 1.2 1.2 8.0 3.5 0.0 

16 kHz 0.0 3.9 7.5 12.5 8.0 0.0 

Chinchilla N7lD 

0.125 kHz 0.0 

0.25 kHz 0.5 kHz ;:: 
1 kHz 0.8 
2 kHz 0.4 
4 kHz 0.0 
8 kHz 0.0 

16. kHz 0.0 

2.6 
4.8 
1' 

37:; 
64.3 

7.1 
2.4 
2.7 

0.5 
0.0 
0.0 

E 
0:o 
0.6 
2. 5 

Inner Outer 
pillar pillar 
cells cells 

12.1 37.0 17.2 0.0 0.5 
0.6 17.1 7.5 0.0 0.0 
1.8 7.5 3.6 0.0 0.0 

42.8 37.4 39.1 32.4 30.4 
80.8 48.9 64.7 40.0 40.2 
19.8 0.9 9.3 0.0 0.0 
10.2 5.9 6.2 0.0 0.0 

4.1 2.4 3.1 0.0 0.0 

0.0 
0.0 

E 
30:; 

0.0 
0.0 
0.0 

6.7 5.6 
0.0 0.0 
0.3 0.0 

0.3 0.0 E 
0.0 0:o 
0.3 0.3 
2.1 2.5 

4.3 
0.0 
0.1 
0.2 

FA 
0:4 
2.4 

0.0 
0.0 
0.0 

i-i 
a:0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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2450 Hz center frequency, 134 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer 
hair hair 
cells cells 

Group means 

0.125 kHz 1.47 2.73 6.30 17.68 8.91 0.22 1.18 
0.25 kHz 0.27 3.03 1.55 7.42 4.00 0.02 0.10 

0.5 kHz 0.52 2.82 4.63 5.45 4.30 0.00 0.00 
1 kHz 15.80 22.72 24.23 21.53 22.83 15.20 14.55 
2 kHz 13.37 26.15 28.83 17.77 24.25 11.75 12.00 
4 kHz 0.48 4.38 5.58 1.65 3.87 0.12 0.20 
8 kHz 2.87 6.68 7.63 7.35 7.22 1.32 1.52 

16 kHz 0.42 3.05 5.02 4.88 4.32 0.00 0.15 

outer 
hair 
cells 

Group standard deviations 

0.125 kHz 2.02 1.39 4.13 11.87 5.08 0.53 2.01 
0.25 kHz 0.33 2.14 1.40 6.59 2.47 0.04 0.15 

0.5 kHz 0.31 2.30 4.75 3.17 2.55 0.00 0.00 
1 kHz 18.11 22.95 22.80 19.61 21.71 17.38 16.81 
2 kHz 19.78 28.66 32.35 20.75 26.89 18.10 18.29 
4 kHz 0.38 3.97 7.66 1.94 3.83 0.29 0.49 
8 kHz 3.91 7.41 7.47 6.11 6.69 3.03 3.43 

16 kHz 0.52 1.00 3.74 4.67 2.90 0.00 0.25 

outer 
hair 
cells 

outer 
hair 
cells 

Inner Outer 
pillar pillar 
cells cells 
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Temporary Threshold Shift (dB): 2450 Hz center frequency, 139 dB peak 

Frequency 0.125 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 

MOO4 40.0 48.0 65.0 65.0 
MO20 38.0 26.0 44.0 42.0 
MO50 38.0 36.0 44.0 32.0 
MO55 5.0 4.0 i4.p 34.0 
MO63 32.0 40.0 48.0 56.0 
525 16.0 4.0 2.0 0.0 
545 8.0 26.0 25.0 43.0 

--_____--____-_______---_______ 
Mean 25.3 26.3 34.6 
S.D. 15.2 17.1 21.8 

52.0 49.0 21.0 25.0 23.0 21.0 20.0 18.0 6.0 
30.0 31.0 5.0 13.0 11.0 19.0 18.0 6.0 14.0 
40.0 28.0 26.0 24.0 22.0 20.0 8.0 6.0 14.0 
41.0 22.0 2.0 12.0 -1.0 8.0 12.0 9.0 5.0 
69.0 69.0 50.0 69.0 56.0 44.0 42.0 40.0 28.0 
-2.0 -4.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 
61.0 49.0 31.0 34.0 32.0 30.0 28.0 26.0 34.0 

38.9 41.6 35.7 21.6 25.6 20.4 20.0 17.7 15.6 14.7 
20.8 23.4 23.4 18.5 21.8 19.9 14.8 14.7 13.4 12.1 

Frequency 0.250 kHz 

Animal\day 0. -042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 21. 

h) MOO4 

G 
MO20 
MO50 
MO55 
MO63 
525 
545 

-_-------- 

Mean 
S.D. 

74.0 82.0 
44.0 72.0 
52.0 60.0 
27.0 26.0 
56.0 54.0 
20.0 18.0 
36.0 44.0 
__---- .-----_ 

44.1 50.9 
18.4 23.3 

80.0 84.0 
50.0 58.0 
58.0 46.0 
36.0 36.0 
62.0 80.0 

6.0 4.0 
43.0 71.0 

.------------- 

47.9 54.1 
23.3 28.2 

66.0 63.0 
36.0 43.0 
54.0 32.0 
53.0 44.0 
93.0 86.0 

2.0 0.0 
79.0 67.0 

---_- __-____ 

54.7 47.9 
29.8 27.8 

41.0 
41.0 
30.0 
34.0 
74.0 
-2.0 
55.0 

.------- 

39.0 
23.4 

39.0 27.0 25.0 24.0 
29.0 37.0 25.0 14.0 
28.0 16.0 24.0 12.0 
14.0 21.0 30.0 14.0 
93.0 80.0 68.0 66.0 

6.0 4.0 2.0 0.0 
52.0 50.0 48.0 46.0 

.-__--- .------ ------- ---_-- 

37.3 33.6 31.7 25.1 
28.9 25.2 20.9 23.0 

22.0 10.0 
2.0 10.0 
0.0 8.0 

21.0 7.0 
64.0 52.0 
-2.0 6.0 
44.0 42.0 

21.6 19.3 
24.9 19.2 

Frequency 0.500 kHz 

Animal\day 0. -042 .125 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 

MOO4 92.0 

MO20 58.0 
MO50 42.0 
MO55 41.0 
MO63 44.0 
525 20.0 
s45 50.0 

Mean 49.6 

S.D. 22.0 

97.0 88.0 
76.0 74.0 
50.0 58.0 
22.0 40.0 
52.0 60.0 
18-C 6.0 
48.0 57.0 

------ .------- 

51.9 54.7 
27.9 26,2 

97.0 74.0 61.0 29.0 47.0 25.0 33.0 22.0 20.0 18.0 
62.0 40.0 27.0 15.0 33.0 41.0 19.0 8.0 6.0 14.0 
46.0 53.0 42.0 30.0 28.0 26.0 24.0 12.0 0.0 8.0 
60.0 45.0 58.0 18.0 28.0 15.0 14.0 18.0 15.0 11.0 
78.0 91.0 91.0 72.0 91.0 58.0 66.0 64.0 52.0 50.0 

4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 -4.0 
65.0 73.0 71.0 59.0 56.0 54.0 52.0 50.0 48.0 46.0 

58.9 54.0 50.0 31.6 
29.0 29.2 30.0 25.8 

39.9 31.9 30.0 24.9 19.9 20.4 
29.4 20.0 22.3 23.4 22.0 20.1 



Temporary Threshold Shift (dB): 2450 Hz center frequency, 139 dB peak SPL 

Frequency 1.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MOO4 99.0 82.0 
MO20 74.0 72.0 
MO50 60.0 58.0 
MO55 44.0 23.0 
MO63 52.0 60.0 
525 26.0 24.0 
s45 70.0 68.0 

_--__--_-__---__ --_-__ 

Mean 60.7 55.3 
S.D. 23.4 23.1 

94.0 88.0 76.0 63.0 
70.0 88.0 66.0 63.0 
66.0 64.0 62.0 50.0 
33.0 53.0 40.0 4i.0 
68.0 86.0 84.0 82.0 
12.0 0.0 -2.0 -4.0 
57.0 75.0 83.0 61.0 

61.0 39.0 
51.0 39.0 
28.0 36.0 
41.0 31.0 
70.0 99.0 

4.0 2.0 
59.0 56.0 

.-_---__--___ 

44.9 43.1 
22.7 29.5 

17.0 25.0 
37.0 35.0 
24.0 22.0 
18.0 17.0 
66.0 74.0 

0.0 -2.0 
54.0 62.0 

14.0 12.0 10.0 18.0 
34.0 32.0 30.0 28.0 
20.0 8.0 6.0 4.0 
21.0 8.0 34.0 3.0 
62.0 70.0 48.0 56.0 

6.0 4.0 2.0 0.0 
50.0 48.0 46.0 54.0 

.---------___ -___----_---- 

29.6 26.0 25.1 23.3 
20.2 25.1 19.1 23.8 

16.0 99.0 
26.0 88.0 

2.0 66.0 
2.0 53.0 

54.0 99.0 
-3.0 26.0 
52.0 83.0 

57.1 64.9 58.4 50.9 
26.9 31.5 30.6 27.3 

30.9 33.3 
23.0 26.4 

21.3 73.4 
23.8 26.9 

Frequency 1.400 kHz 

Animal\day 0. -042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

N MOO4 

: 
MO20 
MO50 
MO55 
MO63 
525 
545 

-----_-- 

Mean 
S.D. 

62.0 80.0 97.0 

84.0 82.0 80.0 
54.0 52.0 70.0 
59.0 28.0 18.0 
58.0 46.0 64.0 
14.0 22.0 10.0 
56.0 54.0 73.0 

76.0 
68.0 
58.0 
58.0 
82.0 

8.0 
61.0 

-_-_--- 

58.7 
24.2 

84.0 
66.0 
56.0 
45.0 
80.0 

6.0 
89.0 

71.0 49.0 47.0 25.0 
73.0 51.0 59.0 57.0 
34.0 42.0 30.0 28.0 
36.0 36.0 26.0 13.0 
78.0 66.0 95.0 62.0 

4.0 2.0 0.0 -2.0 
57.0 55.0 52.0 50.0 

----__-_----- ._----__----- 

50.4 43.0 44.1 33.3 
27.0 20.4 29.9 23.9 

13.0 12.0 
55.0 54.0 
26.0 14.0 
12.0 6.0 
70.0 58.0 
-4.0 -6.0 
48.0 46.0 

20.0 
42.0 

2.0 
3.0 

56.0 
2.0 

44.0 
._-----_ 

24.1 
23.0 

8.0 16.0 
40.0 38.0 
10.0 -2.0 
-1.0 18.0 
64.0 52.0 

0.0 -2.0 
42.0 40.0 

14.0 97.0 
36.0 84.0 

6.0 70.0 
-3.0 59.0 
50.0 95.0 B 

6.0 22.0 
48.0 89.0 

-___---_______ 

22.4 73.7 
21.8 26.6 

55.3 52.0 58.9 

20.8 23.1 32.4 
60.9 

28.9 

31.4 26.3 
26.8 25.7 

23.3 22.9 
25.3 21.1 

Frequency 2.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MOO4 
MO20 
MO50 
MO55 
MO63 
S25 
s45 

82.0 97.0 88.0 
82.0 80.0 78.0 
48.0 56.0 74.0 
33.0 32.0 42.0 
52.0 60.0 58.0 
26.0 14.0 12.0 
44.0 52.0 61.0 

--------_- .---_______--_ 

52.4 55.9 59.0 
22.0 21.8 25.6 

92.0 84.0 61.0 49.0 47.0 25.0 
76.0 64.0 71.0 59.0 57.0 45.0 
62.0 70.0 48.0 26.0 34.0 32.0 
62.0 59.0 40.0 40.0 30.0 27.0 
86.0 99.0 92.0 70.0 99.0 76.0 

0.0 8.0 6.0 4.0 2.0 0.0 
69.0 77.0 65.0 53.0 50.0 38.0 

23.0 12.0 10.0 18.0 26.0 
53.0 32.0 40.0 48.0 46.0 
30.0 18.0 6.0 4.0 2.0 
16.0 20.0 17.0 3.0 2.0 
74.0 72.0 60.0 58.0 56.0 

8.0 6.0 4.0 2.0 0.0 
56.0 44.0 42.0 40.0 48.0 

------_----_-------------------- 

37.1 29.1 25.6 24.7 25.7 
24.2 22.7 21.7 23.6 24.5 

14.0 97.0 

44.0 82.0 
0.0 74.0 

21.0 62.0 
44.0 99.0 
-2.0 26.0 
46.0 77.0 

63.9 65.9 54.7 43.0 45.6 34.7 
30.4 28.8 21.2 22.1 29.7 23.0 

23.9 73.9 
21.0 24.8 

Mean 
S.C. 



Animal\day 0. -042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. 

MOO4 95.0 95.0 76.0 90.0 82.0 69.0 37.0 35.0 13.0 11.0 1o:o 8.0 6.0 4.0 2.0 95.0 

MO20 72.0 80.0 78.0 76.0 54.0 71.0 49.0 37.0 35.0 43.0 32.0 30.0 28.0 36.0 34.0 80.0 
MO50 56.0 64.0 72.0 60.0 69.0 36.0 34.0 32.0 30.0 18.0 16.0 4.0 2.0 0.0 -2.0 72.0 
MO55 38.0 30.0 50.0 50.0 57.0 38.0 28.0 28.0 25.0 24.0 19.0 15.0 21.0 0.0 19.0 57.0 
MO63 50.0 48.0 56.0 97.0 97.0 97.0 88.0 97.0 84.0 72.0 80.0 68.0 56.0 54.0 52.0 97.0 
525 14.0 22.0 10.0 8.0 6.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 -4.0 22.0 
545 64.0 82.0 61.0 49.0 71.0 65.0 53.0 60.0 58.0 56.0 54.0 52.0 50.0 48.0 56.0 82.0 

Temporary Threshold Shift 

_. 
(dB): 2450 Hz center frequency, 139 dB peak SPL 

Frequency 2.800 kHz 

__-~__---~______________---___---__-____----__---_______-__--~_~__~~~~--__---__--_---___--________________________ 

Mean 55.6 60.1 57.6 61.4 63.1 54.3 41.6 41.3 34.7 31.4 30.7 25.6 23.3 20.0 22.4 72.1 
S.D. 25.7 27.7 23.5 30.1 29.2 30.5 26.4 30.2 28.6 26.7 27.3 25.7 22.8 25.0 25.4 26.0 

Frequency 4.000 kHz 

Animal\day 0. -042 .125 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MOO4 95.0 95.0 76.0 95.0 62.0 59.0 37.0 35.0 13.0 11.0 10.0 18.0 6.0 4.0 2.0 95.0 
MO20 72.0 70.0 78.0 66.0 74.0 71.0 59.0 37.0 35.0 33.0 32.0 30.0 38.0 36.0 34.0 78.0 
MO50 66.0 64.0 62.0 60.0 58.0 36.0 34.0 32.0 20.0 28.0 16.0 4.0 2.0 0.0 -2.0 66.0 
MO55 13.0 42.0 32.0 82.0 39.0 40.0 30.0 30.0 27.0 6.0 10.0 7.0 9.0 2.0 11.0 82.0 
MO63 32.0 50.0 68.0 99.0 99.0 99.0 90.0 99.0 99.0 74.0 72.0 60.0 58.0 46.0 44.0 99.0 
525 16.0 14.0 12.0 0.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 -4.0 4.0 2.0 0.0 -2.0 16.0 
545 22.0 30.0 49.0 77.0 75.0 53.0 51.0 38.0 46.0 44.0 32.0 30.0 28.0 26.0 34.0 77.0 

__-~~~-_----_---___---___--________--___-----_--___----_-~~__~~~~~~~___-~__--~~----_------___--___--______________ 

Mean 45.1 52.1 53.9 68.4 57.9 50.6 43.6 39.0 34.3 27.7 24.0 21.9 20.4 16.3 17.3 73.3 
S.D. 32.2 26.9 24.5 33.3 32.2 32.0 26.9 29.2 32.2 26.0 24.1 20.3 21.6 19.4 19.5 27.6 

Frequency 5.700 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MOO4 93.0 93.0 74.0 72.0 70.0 67.0 25.0 23.0 1.0 9.0 -2.0 -4.0 4.0 2.0 0.0 93.0 
MO20 68.0 76.0 93.0 93.0 60.0 87.0 55.0 53.0 41.0 29.0 28.0 26.0 24.0 22.0 20.0 93.0 
MO50 66.0 64.0 62.0 60.0 58.0 36.0 34.0 32.0 30.0 28.0 16.0 4.0 2.0 0.0 8.0 66.0 
MO55 49.0 38.0 38.0 48.0 55.0 36.0 26.0 16.0 33.0 22.0 6.0 12.0 19.0 18.0 17.0 55.0 
MO63 28.0 46.0 54.0 95.0 95.0 95.0 95.0 95.0 95.0 70.0 78.0 66.0 54.0 52.0 40.0 95.0 
525 12.0 20.0 8.0 6.0 4.0 2.0 0.0 8.0 6.0 4.0 2.0 0.0 -2.0 6.0 -6-O 20.0 
$45 16.0 24.0 43.0 61.0 79.0 47.0 45.0 42.0 30.0 48.0 36.0 34.0 32.0 40.0 38.0 79.0 

__--____-___---_____---_______----_------_---_----------_----~-~~~~--___~~~__-___--___-_-----_---__-______________ 

Mean 47.4 51.6 53.1 62.1 60.1 52.9 40.0 38.4 33.7 30.0 23.4 19.7 19.0 20.0 16.7 71.6 
S.D. 30.2 27.2 27.3 30.2 28.4 32.5 29.8 29.3 30.8 22.8 21.8 24.6 19.9 19.8 17.7 27.4 



Temporary Threshold Shift (dB): 2450 Hz center frequency, 139 dB peak SPL 

Frequency 8.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

MOO4 
MO20 
MO50 
MO55 
MO63 
525 
s45 

Mean 
S.D. 

95.0 95.0 66.0 95.0 62.0 
95.0 68.0 86.0 95.0 90.0 
60.0 58.0 66.0 64.0 52.0 
19.0 38.0 48.0 58.0 25.0 
26.0 54.0 62.0 93.0 93.0 
20.0 18.0 6.0 4.0 2.0 
20.0 28.0 37.0 45.0 73.0 

------_ ._------ _____------_ ------- 

41.9 51.3 53.0 64.9 56.7 
35.3 26.0 25.8 33.5 33.5 

59.0 57.0 35.0 
89.0 57.0 35.0 
40.0 18.0 26.0 
36.0 36.0 26.0 
93.0 84.0 93.0 

0.0 -2.0 6.0 
41.0 39.0 36.0 

.------------- ----_- 

51.1 41.3 36.7 
32.5 28.2 26.9 

13.0 31.0 
33.0 31.0 
24.0 22.0 
23.0 12.0 
93.0 68.0 

4.0 2.0 
34.0 42.0 

------__--_-- 

32.0 29.7 
28.9 21.5 

10.0 
40.0 
10.0 
16.0 
76.0 

0.0 
30.0 

26.0 
25.8 

8.0 6.0 4.0 
38.0 26.0 34.0 
-2.0 6.0 4.0 
23.0 19.0 -2.0 
54.0 62.0 60.0 

8.0 6.0 4.0 
28.0 26.0 34.0 

.-_---- ___-_--_-____ 

22.4 21.6 19.7 
19.5 20.0 23.3 

2.0 95.0 
32.0 95.0 
2.0 66.0 
7.0 58.0 

48.0 93.0 
2.0 20.0 

22.0 73.0 

16.4 71.4 
18.2 27.2 













2450 Hz center frequency, 139 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer 
hair hair 
cells cells 

Chinchilla MO55 

0.125 kHz 1.3 6.1 8.6 22.9 12.5 0.0 0.0 
0.25 kHz 0.3 1.1 6.6 34.7 14.1 0.0 0.0 

0.5 kHz 0.0 1.7 0.2 11.4 4.4 0.0 0.0 
1 kHz 0.3 10.0 25.0 14.3 16.4 0.0 6.4 
2 kHz 14.5 18.8 33.5 17.0 23.1 14.8 14.0 
4 kHz 7.5 23.9 29.9 19.7 24.5 7.7 7.4 
8 kHz 1.1 20.0 17.6 17.6 18.4 0.0 0.0 

16 kHz 2.4 1.9 0.9 0.9 1.2 0.0 0.0 

Chinchilla MO63 

0.125 kHz 0.0 4.5 5.1 27.0 12.2 0.0 0.0 
0.25 kHz 1.3 4.6 4.2 15.8 8.2 0.0 0.0 

0.5 kHz 2.1 10.2 25.4 10.2 15.3 0.0 0.0 
1 kHz 73.0 91.3 98.2 84.4 91.3 72.5 73.7 
2 kHz 27.8 89.4 94.5 87.4 90.4 22.8 24.0 
4 kHz 16.7 73.3 88.1 83.7 81.7 0.0 0.3 
8 kHz 28.1 79.0 93.2 73.6 81.9 3.1 1.6 

16 kHz 8.0 56.5 38.0 29.7 41.4 0.2 0.3 

Chinchilla S25D 

0.125 kHz 2.9 
0.25 kHz 0.4 

0.5 kHz 0.8 

1 kHz 2 kHz ::: 
4 kHz 0.8 
8 kHz 

16 kHz 

0.5 9.6 12.9 7.7 
1.9 1.6 3.2 2.2 
0.0 0.6 0.3 0.3 
0.3 1.3 0.6 0.7 
0.3 0.3 0.9 0.5 
0.9 0.3 1.3 0.8 

11.2 12.2 13.6 12.3 
0.3 0.3 0.7 0.4 

outer 
hair 
cells 

outer 
hair 
cells 

outer 
hair 
cells 

Inner Outer 
pillar pillar 
cells 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.4 
0.0 

cells 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
8.6 
0.7 
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2450 Hz center frequency, 139 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla S45D 

0.125 kHz 0.0 2.2 4.9 11.6 6.2 0.0 0.0 
0.25 kHz 0.0 7.5 3.1 5.6 5.4 0.0 0.0 

0.5 kHz 0.0 8.5 11.3 11.3 10.4 0.0 0.0 
1 kHz 38.1 67.4 92.6 66.7 75.6 38.2 41.1 
2 kHz 26.2 87.9 95.4 75.9 86.4 21.9 23.3 
4 kHz 5.3 50.8 52.4 14.9 39.4 0.0 0.0 
8 kHz 0.0 3.5 11.3 7.1 7.3 0.0 0.0 

16 kHz 0.0 3.4 1.7 3.7 2.9 0.0 0.0 

Group means 

0.125 kHz 0.60 5.94 9.77 18.46 11.39 0.00 0.14 
0.25 kHz 0.44 3.14 3.66 11.81 6.20 0.03 0.03 

0.5 kHz 0.46 3.61 7.29 6.20 5.70 0.00 0.00 
1 kHz 23.79 56.49 67.89 48.49 57.62 22.14 26.84 
2 kHz 21.20 61.49 65.51 57.46 61.49 19.79 22.00 
4 kHz 4.93 43.39 45.06 32.63 40.36 1.23 4.49 
8 kHz 5.54 18.S4 22.21 19.60 20.12 1.79 2.10 

16 kHz 1.66 9.83 6.17 5.33 7.11 0.03 0.14 

Group standard deviations 

0.125 kHz 1.12 5.50 6.79 6.83 5.55 0.00 0.38 
0.25 kHz 0.46 2.32 2.36 12.12 4.70 0.08 0.08 

0.5 kHz 0.78 4.08 9.15 4.87 5.39 0.00 0.00 
1 kHz 27.42 30.01 38.43 32.21 35.55 27.52 25.73 
2 kHz 14.14 41.30 40.64 38.43 39.94 13.71 17.28 
4 kHz 5.77 34.76 36.48 38.14 35.31 2.87 a.77 
8 kHz 10.31 27.51 31.82 24.74 27.96 3.55 3.31 

16 kHz 2.93 20.62 14.04 10.81 15.15 0.08 0.27 

Inner Outer 
nillar pillar 
&ells cells 
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Temporary Threshold Shift (dB): 2450 Hz center frequency, 144 dB peak 

Frequency 0.125 kHz 

Animal\Day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 

TO15 41.0 49.0 47.0 44.0 32.0 30.0 8.0 6.0 
TO19 55.0 54.0 46.0 57.0 59.0 28.0 35.0 42.0 
TO20 51.0 50.0 49.0 48.0 17.0 36.0 25.0 24.0 
TO37 45.0 51.0 64.0 63.0 62.0 51.0 50.0 49.0 
TO46 45.0 54.0 53.0 52.0 41.0 30.0 39.0 38.0 

~~~______--_-___-___-----__-___------------------------------_ 

Mean 47.4 51.6 51.8 52.8 42.2 35.0 31.4 31.8 
S.D. 5.6 2.3 1.3 7.5 18.8 9.4 15.9 17.1 

5.0 
33.0 
23.0 
48.0 
27.0 

.------ 

27.2 
15.6 

3.0 1.0 9.0 -3.0 
40.0 39.0 28.0 27.0 
22.0 21.0 11.0 30.0 
47.0 46.0 45.0 34.0 
16.0 15.0 34.0 13.0 

------_ .------ ------ ------- 

25.6 24.4 25.4 20.2 
17.9 18.2 15.3 15.2 

Frequency 0.250 kHz 

Animal\Day 0. .042 .125 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 

TO15 53.0 61.0 
TO19 51.0 60.0 

M TO20 55.0 54.0 
$ TO37 49.0 75.0 

TO46 45.0 54.3 
-_--_-__________________ 

Mean 50.6 60.8 
S.D. 3.8 8.6 

59.0 56.0 54.0 42.0 10.0 8.0 17.0 5.0 3.0 
52.0 63.0 55.0 44.0 31.0 48.0 29.0 46.0 45.0 
63.0 52.0 31.0 40.0 29.0 28.0 27.0 36.0 35.0 
68.0 77.0 86.0 65.0 64.0 63.0 62.0 61.0 50.0 
53.0 52.0 41.0 40.0 29.0 38.0 27.0 26.0 15.0 

.------- ------ .------ ------- .---_----_-_- .------_ .--_--- .------ 

59.0 60.0 53.4 46.2 32.6 37.0 32.4 34.8 29.6 
6.8 10.5 20.7 10.6 19.5 20.1 17.2 21.1 20.0 

1.0 9.0 
34.0 13.0 
25.0 24.0 
49.0 48.0 

4.0 13.0 
__________-_--_-_-------------___ 

22.6 21.4 
20.3 15.9 

Frequency 0.500 kHz 

Animal\Day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 

TO15 45.0 63.0 51.0 47.0 56.0 34.0 2.0 10.0 9.0 7.0 5.0 3.0 1.0 
TO19 77.0 86.0 88.0 79.0 71.0 60.0 47.0 64.0 45.0 62.0 51.0 50.0 49.0 
TO20 55.0 54.0 63.0 62.0 31.0 40.0 39.0 48.0 37.0 46.0 15.0 45.0 34.0 
TO37 73.0 79.0 82.0 81.0 80.0 69.0 78.0 67.0 76.0 65.0 64.0 53.0 42.0 
TO46 69.0 78.0 67.0 56.0 45.0 44.0 33.0 42.0 31.0 30.0 19.0 38.0 37.0 

Mean 63.8 72.0 70.2 65.0 56.6 49.4 39.8 46.2 39.6 42.0 30.8 37.8 32.6 
S.D. 13.4 13.1 14.9 14.7 19.6 14.6 27.3 22.8 24.4 24.0 25.3 20.3 18.6 









2450 Hz center frequency, 144 dB peak SPL 

Total number of cochlear sensory cells missing 

Animal 
number 

Inner 
hair 
cells 

1st row 2nd row 3rd row Total 
outer outer outer outer 
hair hair hair hair 
cells cells cells cells 

To15 40 367 362 321 1050 

TO19 117 1146 1112 1000 3258 

T020 19 557 564 506 1627 

T037 239 1243 1253 1092 3588 

TO46 56 619 546 509 1674 

Group mean 94 2239 
S.D. 89 1114 
S.E. 40 498 

Total sensory cell losses over octave band lengths of the 
cochlea centered at the frequencies indicated 

Octave band Inner 
center hair 

frequency cells 

Outer 
hair 
cells 

Group means 

0.125 kHz 1.6 44.8 
0.25 kHz 3.0 29.4 

0.5 kHz 3.0 151.6 
1 kHz 45.4 720.2 
2 kEIz 22.4 668.4 
4 kHz 14.4 438.4 
8 krlz 3.0 173.2 

16 kIIz 1.4 13.4 

Standard deviations 

0.125 kHz 2.5 14.1 
0.25 kHz 5.1 21.6 

0.5 kHz 5.6 172.9 
1 kHz 59.0 200.5 
2 kHz 24.9 262.4 
4 kIIz 14.6 370.5 
8 kBz 4.0 241.5 

16 kHz 1.5 5.7 
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2450 Hz center frequency, 144 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Inner Outer 
pillar pillar 
cells cells 

Chinchilla TO15 

: 
0.125 kHz 0 1 

0.25 kHz 0 11 
0.5 kHz 0 2 

1 kHz 5 149 
2 kHz 6 93 
4 kHz 25 107 
8 kHz 1 1 

16 kHz 3 3 

TOTALS 40 367 

11 23 35 
11 16 38 

2 14 18 
146 98 393 

92 67 252 
98 100 305 

2 2 5 
0 1 4 

0 
0 

i 
0 

42 
0 
0 

5 
0 
0 
2 
1 

43 
0 
0 

362 321 1050 42 51 

Chinchilla TO19 

0.125 kHz 0 11 
0.25 kHz 0 2 

0.5 kHz 1 81 
1 kHz 48 287 
2 kHz 64 309 
4 kHz 1 264 
8 kHz 2 187 

16 kHz 1 5 

TOTALS 117 1146 

8 8 27 0 9 
4 4 10 0 0 

81 68 230 1 1 
279 204 770 87 52 
303 287 899 125 94 
272 237 773 1 0 
155 189 531 1 0 

10 3 18 0 0 

1112 1000 3258 215 156 

Chinchilla TO20 

0.125 kHz 1 8 
0.25 kHz 1 12 

I 0.5 kHz 0 3 
1 kHz 4 265 
2 kHz 1 241 
4 kHz 10 21 ., 
8 kHz 2 4 

16 kHz 0 3 

11 
5 
5 

266 
245 

26 
2 
4 

26 
5 

24: 
189 

21 
1 
7 

45 
22 
17 

779 
675 

68 
7 

14 

0 
0 
0 

G 
13 

1 
0 

0 
0 
0 
1 

10 
6 
0 
0 

TOTALS 19 557 564 506 1627 16 17 
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2450 Hz center frequency, 144 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer Inner Outer 
hair hair hair hair hair 
cells cells 

pillar pillar 
cells cells cells cells cells 

Chinchilla TO37 

0.125 kHz 1 9 15 37 61 
0.25 kHz 12 5 14 44 63 

0.5 kHz 13 150 165 104 419 
1 kHz 146 313 313 313 939 
2 kHz 23 317 296 273 886 
4 kHz 34 316 315 258 889 
8 kHz 10 129 129 60 318 

16 kHz 0 4 6 3 13 

0 
0 

18 
282 

0 

0" 
0 

0 
0 

57 
183 

3 
18 

0 
0 

TOTALS 239 1243 1253 1092 3588 305 261 

Chinchilla TO46 

0.125 kHz 
0.25 kHz 

0.5 kHz 
1 kHz 
2 kHz 
4 kHz 
8 kHz 

16 kHz 

TOTALS 56 619 546 509 1674 109 108 

6 
2 
1 

:: 
2 
0 
3 

Group means 

0.125 kHz 1.6 6.6 11.8 26.4 44.8 0.0 2.8 
0.25 kHz 3.0 6.8 7.0 15.6 29.4 0.0 0.0 

0.5 kHz 3.0 48.4 55.0 48.2 151.6 3.8 11.8 
1 kHz 45.4 256.0 247.0 217.2 720.2 83.8 57.6 
2 kI-rz 22.4 246.2 231.4 190.8 668.4 36.4 32.2 
4 kHz 14.4 153.4 153.4 131.6 438.4 12.8 14.2 
8 kHz 3.0 64.6 57.6 51.0 173.2 0.4 0.0 

16 kHz 1.4 4.4 4.2 4.8 13.4 0.2 0.0 

TOTALS 94.2 786.4 767.4 685.6 2239.4 137.4 118.6 

4 
4 

26: 
271 

59 
2 
7 

14 38 
1 9 

22 46 
231 223 
221 138 

56 42 
0 3 
1 10 

56 
14 

7;: 
630 
157 

5 
18 

0 0 
0 0 
0 1 

48 50 
57 53 

3 4 
0 0 
1 0 
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i .2450 Hz center frequency, 144 dB peak SPL 

Total sensory cell losses over octave 

1st row 2nd row 3rd row Comb. 
Inner outer outer 
hair hair hair 
cells cells cells 

Group standard deviations 

0.125 kHz 2.5 4.0 2.8 12.2 14.1 0.0 
0.25 kHz 5.1 5.3 16.6 21.6 0.0 

0.5 kHz 5.6 6::; 69.2 39.4 172.9 7.9 
1 kHz 59.0 62.9 63.6 78.3 200.5 116.5 
2 kHz 24.9 90.9 85.2 92.4 262.'4 55.3 
4 kHz 14.6 129.7 131.3 109.9 370.5 16.9 
8 kHz 4.0 87.7 77.6 81.1 241.5 0.5 

16 kHz 1.5 1.7 4.0 3.6 5.7 0.4 

TOTALS 88.8 385.5 390.3 339.3 1114.2 121.2 95.8 

outer 
hair 
cells 

outer 
hair 
cells 

band frequencies 

Inner Outer 
pillar pillar 
cells cells 

4.1 
0.0 

25.3 
74.3 
40.5 
17.4 

i 
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2450 Hz center frequency, 144 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer Inner Outer 
hair hair hair hair hair pillar pillar 
cells cells cells cells cells cells cells 

Group standard deviations 

0.125 kHz 1.89 2.13 1.64 6.94 2.73 0.00 2.09 
0.25 kHz 2.04 1.42 1.61 5.04 2.19 0.00 0.00 

0.5 kHz 2.25 20.13 21.11 12.00 17.55 1.55 7.73 
1 kHz 24.40 20.67 20.50 25.86 21.93 23.05 23.72 
2 kHz 10.16 28.67 26.44 28.02 26.95 10.55 12.52 
4 kHz 5.63 39.93 40.37 33.76 37.98 3.29 5.38 
8 kHz 1.53 26.96 23.96 24.77 24.70 0.09 0.00 

16 kHz 0.61 0.57 1.25 1.30 0.63 0.09 0.00 
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Temporary Threshold Shift (dB): 3550 Hz center frequency, 124 dB peak SPL 

Frequency 0.125 kHz 

6. 9. 13. 16. 20. 23. 27. 29. 30. Max Animal\day 0. .042 -125 .25 1. 2. 

TO23 4.0 14.0 13.0 2.0 1.0 0.0 -1.0 -2.0 -3.0 -4.0 5.0 4.0 3.0 2.0 1.0 14.0 
TO52 6.0 6.0 14.0 3.0 2.0 1.0 0.0 -1.0 -2.0 -8.0 4.0 3.0 2.0 1.0 -10.0 14.0 
TO54 5.0 4.0 3.0 2.0 1.0 0.0 0.0 -1.0 -2.0 -3.0 -4.0 5.0 4.0 3.0 2.0 5.0 
TO72 -2.0 -4.0 5.0 3.0 1.0 -1.0 -3.6 4.0 2.0 b-0 -2.0 -4.0 5.0 3.0 1.0 5.0 
TO73 5.0 4.0 -7.0 2.0 1.0 0.0 -1.0 -2.0 -3.0 6.0 5.0 4.0 -7.0 -8.0 1.0 6.0 
T104 11.0 20.0 9.0 18.0 17.0 6.0 -5.0 4.0 -7.0 2.0 1.0 0.0 9.0 -2.0 7.0 20.0 

----------------------------------------------~----------_______________________________~~------------------------ 
Mean 4.8 7.3 6.2 5.0 3.8 1.0 -1.7 0.3 -2.5 -1.2 1.5 2.0 2.7 -0.2 0.3 10.7 
S.D. 4.2 8.4 7.8 6.4 6.5 2.5 2.0 2.9 2.9 4.9 3.8 3.4 5.3 4.3 5.6 6.2 

Frequency 0.250 kHz 

Animal\day 0. -042 .125 -25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

TO23 22.0 12.0 21.0 20.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 11.0 0.0 -1.0 22.0 
TO52 3.0 12.0 10.0 9.0 8.0 7.0 -4.0 -5.0 -6.0 -2.0 0.0 -1.0 8.0 -3.0 2.0 12.0 
TO54 13.0 2.0 11.0 0.0 9.0 8.0 -2.0 -3.0 6.0 -5.0 4.0 3.0 2.0 11.0 0.0 13.0 
T372 0.0 -2.0 -3.0 5.0 3.0 1.0 -1.0 6.0 4.0 2.0 0.0 -2.0 -3.0 -5.0 3.0 6.0 
TO73 9.0 8.0 7.0 6.0 5.0 4.0 3.0 12.0 1.0 10.0 9.0 8.0 7.0 6.0 5.0 12.0 
T104 47.0 26.0 35.0 4.0 3.0 2.0 1.0 0.0 -1.0 8.0 7.0 6.0 5.0 4.0 3.0 47.0 

______~______---------------------------------------------___________________________________---------------------- 

Mean 15.7 9.7 13.5 7.3 6.2 5.0 0.7 2.7 1.5 2.0 3.8 2.7 5.0 2;2 2.0 18.7 
S.D. 17.2 9.8 13.1 6.9 2.9 3.1 3.9 6.4 4.5 5.7 3.7 3.9 4.9 6.0 2.2 14.8 

Frequency 0.500 kHz 

Animal\day 0. -042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

TO23 26.0 6.0 5.0 4.0 3.0 2.0 11.0 0.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 26.0 
TO52 15.0 24.0 12.0 21.0 -10.0 9.0 8.0 7.0 -4.0 0.0 2.0 1.0 10.0 -1.0 4.0 24.0 
TO54 13.0 2.0 1.0 0.0 9.0 -2.0 -2.0 -3.0 6.0 5.0 4.0 -7.0 2.0 1.0 0.0 13.0 
TO72 2.0 0.0 -1.0 7.0 5.0 3.0 1.0 -2.0 6.0 -6.0 2.0 0.0 -1.0 -3.0 5.0 7.0 
TO73 5.0 4.0 3.0 2.0 1.0 10.0 -1.0 -2.0 -3.0 6.0 5.0 -6.0 -7.0 -8.0 1.0 10.0 
T104 13.0 12.0 11.0 0.0 -1.0 8.0 -3.0 -4.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0 13.0 

___________-----_-------_--_-_-_________-________________----------------------------------------_-----------~~-~- 

Mean 12.3 8.0 5.2 5.1 1.2 5.0 2.3 -0.7 3.2 2.8 3.8 -0.1 1.1 -1.2 2.0 15.5 
S.D. 8.4 8.9 5.3 8.0 6.5 4.7 5.8 4.0 5.3 5.1 1.9 5.0 5.7 4.1 2.4 7.7 



Animal\day 

Temporary Threshold Shift (dB): 3550 Hz center frequency, 124 dB peak SPL 

Frequency 1.000 kHz 

0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

TO23 18.0 8.0 7.0 6.0 5.0 4.0 3.0 12.0 11.0 0.0 9.0 -2.0 7.0 6.0 5.0 18.0 
TO52 11.0 20.0 8.0 17.0 6.0 15.0 14.0 3.0 2.0 11.0 8.0 7.0 6.0 15.0 10.0 20.0 
TO54 25.0 4.0 13.0 12.0 11.0 10.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 25.0 
TO72 8.0 6.0 5.0 3.0 1.0 9.0 -3.0 14.0 2.0 0.0 -2.0 -4.0 5.0 3.0 1.0 14.0 
TO73 9.0 -2.0 7.0 -4.0 -5.0 4.0 13.0 2.0 1.0 10.0 -1.0 -2.0 7.0 -4.0 -5.0 13.0 
T104 17.0 16.0 15.0 14.0 13.0 12.0 11.0 0.0 -1.0 8.0 -3.0 6.0 -5.0 -6.0 3.0 17.0 

-_-__-----_--_--_---_-----___---_____--_------___________________________________________________-_--_------------ 
Mean 14.7 8.7 9.2 8.0 5.2 9.0 8.0 6.7 3.8 6.0 2.8 1.7 4.0 2.8 2.7 17.8 
S.D. 6.5 8.1 3.9 7.8 6.6 4.4 6.6 5.8 4.6 4.9 5.4 4.8 4.6 7.5 4.9 4.4 

Frequency 1.400 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

TO23 16.0 -4.0 5.0 4.0 3.0 12.0 11.0 10.0 9.0 -2.0 7.0 6.0 5.0 4.0 3.0 16.0 
TO52 29.0 8.0 16.0 15.0 4.0 3.0 12.0 11.0 10.0 -1.0 6.0 5.0 4.0 3.0 8.0 29.0 
TO54 23.0 2.0 1.0 0.0 -1.0 -2.0 -2.0 -3.0 -4.0 5.0 -6.0 13.0 12.0 11.0 0.0 23.0 
TO72 6.0 4.0 3.0 11.0 -1.0 7.0 5.0 2.0 0.0 -2.0 6.0 4.0 -7.0 1.0 -1.0 11.0 
TO73 19.0 8.0 7.0 6.0 -5.0 4.0 13.0 2.0 1.0 0.0 -1.0 -2.0 -3.0 -4.0 5.0 19.0 
T104 25.0 24.0 23.0 12.0 11.0 10.0 19.0 8.0 7.0 6.0 -5.0 -6.0 3.0 2.0 1.0 25.0 

_____-_-_______---__---------_______________________________________________________________________________------ 

Mean 19.7 7.0 9.2 8.0 1.8 5.7 9.7 5.0 3.8 1.0 1.2 3.3 2.3 2.8 2.7 20.5 
S.D. 8.1 9.4 8.5 5.6 5.5 5.1 7.3 5.5 5.6 3.6 5.9 6.6 6.6 4.9 3.4 6.5 

Frequency 2.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

TO23 24.0 14.0 3.0 2.0 11.0 0.0 9.0 8.0 7.0 -4.0 -5.0 4.0 13.0 2.0 -9.0 24.0 
TO52 15.0 4.0 12.0 11.0 0.0 9.0 -2.0 -3.0 6.0 0.0 2.0 1.0 0.0 -1.0 4.0 15.0 
TO54 11.0 10.0 -1.0 8.0 7.0 -4.0 -4.0 5.0 -6.0 -7.0 -8.0 1.0 0.0 -1.0 -2.0 11.0 
TO72 8.0 -4.0 5.0 3.0 11.0 9.0 7.0 4.0 2.0 0.0 -2.0 -4.0 5.0 3.0 1.0 11.0 
TO73 -1.0 8.0 27.0 6.0 5.0 4.0 3.0 2.0 1.0 10.0 -1.0 8.0 7.0 6.0 -5.0 27.0 
T104 45.0 24.0 3.0 i2.0 11.0 10.0 9.0 8.0 7.0 -4.0 5.0 -6.0 3.0 2.0 1.0 45.0 

__--_-----_-____------------______________________-------____________________________________-----------------~~~~ 
Mean 17.0 9.3 8.2 7.0 7.5 4.7 3.7 4.0 2.8 -0.8 -1.5 0.7 4.7 1.8 -1.7 22.2 
S.D. 16.0 9.4 10.2 4.1 4.5 5.7 5.7 4.2 5.0 5.9 4.7 5.1 4.9 2.6 4.7 13.0 



AnimalWay a. .042 -125 .25 1. 2. 

Frequency 2.800 kHz 

6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

TO23 20.0 20.0 9.0 8.0 17.0 6.0 5.0 14.0 3.0 12.0 11.0 10.0 9.0 8.0 7.0 20.0 
TO52 7.0 16.0 24.0 23.0 12.0 1.0 10.0 8.0 8.0 12.0 4.0 3.0 2.0 1.0 6.0 24.0 
TO54 19.0 18.0 7.0 16.0 5.0 14.0 14.0 13.0 2.0 11.0 10.0 -1.0 18.0 -3.0 6.0 19.0 
TO72 6.0 4.0 3.0 1.0 -1.0 -3.0 5.0 2.0 0.0 -2.0 -4.0 -6.0 3.0 1.0 -1.0 6.0 
TO73 9.0 8.0 17.0 16.0 5.0 4.0 3.0 2.0 11.0 0.0 -1.0 8.0 -3.0 6.0 5.0 11.0 
T104 45.0 44.0 13.0 12.0 11.0 10.0 -1.0 -2.0 -3.0 6.0 -5.0 -6.0 -7.0 -8.0 1.0 45.0 

Temporary Threshoid Shift (dB): 3550 Hz center frequency, 124 dB peak SPL 

____~~~~______-~~~-~_--_________~-~_______~~___----_-_-------______---~-------------------_---____----------_----- 
Mean 17.7 18.3 12.2 12.7 8.2 5.3 6.0 6.2 3.5 6.5 2.5 1.3 3.7 0.8 4.0 21.8 
S.D. 14.7 14.0 7.6 7.6 6.4 6.1 5.3 6.5 5.2 6.2 6.9 6.9 8.9 5.8 3.2 12.9 

Frequency 4.000 kHz 

Animal\day 0. -042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

TO23 12.0 12.0 1.0 0.0 -1.0 8.0 7.0 6.0 5.0 14.0 -7.0 2.0 1.0 10.0 -1.0 14.0 
TO52 5.0 14.0 12.0 11.0 0.0 -1.0 -2.0 -3.0 6.0 0.0 12.0 11.0 10.0 9.0 4.0 14.0 
TO54 5.0 4.0 13.0 12.0 11.0 0.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 13.0 
TO72 -2.0 6.0 5.0 3.0 1.0 -1.0 7.0 4.0 2.0 10.0 -2.0 -4.0 5.0 3.0 1.0 10.0 
TO73 9.0 18.0 7.0 6.0 15.0 4.0 3.0 1.0 1.0 0.0 -1.0 -2.0 -3.0 -4.0 5.0 18.0 
T104 37.0 16.0 45.0 4.0 13.0 2.0 1.0 0.0 -1.0 -2.0 7.0 6.0 5.0 4.0 3.0 45.0 

---__---~~____--------------------------__---------~------__~--_______---_______---_____~~~_______--________---___ 

Mean 11.0 11.7 13.8 6.0 6.5 2.0 4.3 2.8 3.5 4.8 2.5 3.0 3.7 4.2 2.3 19.0 
S.D. 13.6 5.6 15.9 4.7 7.3 3.5 4.5 4.4 3.4 6.5 7.0 5.5 4.4 5.0 2.2 13.0 

Frequency 5.700 kHz 

Animal\day 0. .042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

TO23 22.0 22.0 1.0 0.0 9.0 -2.0 7.0 -4.0 5.0 14.0 3.0 2.0 11.0 0.0 9.0 22.0 
TO52 13.0 12.0 20.0 9.0 -2.0 -3.0 6.0 -5.0 -6.0 -2.0 10.0 -1.0 -2.0 -3.0 2.0 20.0 
TO54 5.0 4.0 3.0 12.0 1.0 0.0 0.0 -1.0 8.0 -3.0 6.0 5.0 4.0 13.0 2.0 13.0 
TO72 2.0 0.0 -1.0 -3.0 5.0 -7.0 1.0 -2.0 -4.0 -6.0 2.0 0.0 -1.0 -3.0 -5.0 5.0 
TO73 5.0 4.0 3.0 2.0 11.0 10.0 9.0 8.0 -3.0 6.0 5.0 4.0 3.0 2.0 1.0 11.0 
T104 47.0 46.0 45.0 14.0 3.0 2.0 1.0 0.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 47.0 

---________---_______--~_--------_________~~_______~~~_------__--------_---_____---------___------___-----_------- 

Mean 15.7 14.7 11.8 5.7 4.5 0.0 4.0 -0.7 1.5 2.8 5.5 2.7 3.3 2.2 2.0 19.7 
S.D. 17.0 17.2 17.9 6.9 4.9 5.8 3.8 4.6 6.6 7.7 2.9 2.8 4.1 6.0 4.5 14.8 



Temporary Threshold Shift (dB): 3550 Hz center frequency, 124 dB peak SPL 

Frequency 8.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 21. 29. 30. Max 

TO23 10.0 0.0 -1.0 -2.0 -3.0 6.0 -5.0 -6.0 -7.0 2.0 1.0 0.0 -1.0 
TO52 19.0 8.0 6.0 15.0 14.0 3.0 2.0 1.0 0.0 -5.0 6.0 5.0 4.0 
TO54 5.0 14.0 3.0 12.0 1.0 0.0 0.0 -1.0 -2.0 7.0 -4.0 5.0 -6.0 
TO72 -1.0 -3.0 -4.0 4.0 2.0 0.0 -2.0 5.0 3.0 1.0 -1.0 -3.0 -4.0 
TO73 3.0 2.0 1.0 0.0 9.0 8.0 7.0 6.0 5.0 4.0 13.0 2.0 11.0 
T104 17.0 16.0 25.0 4.0 3.0 2.0 1.0 0.0 9.0 -2.0 7.0 6.0 5.0 

~---__-_----_____ -____--_----_ .__---_____---- ----_---~__---_~~~~~~__~~~~~~~- .------_-------_--- 

Mean 8.8 6.2 5.0 5.5 4.3 3.2 0.5 0.8 1.3 1.2 3.1 2.5 1.5 
S.D. 8.0 7.8 10.4 6.7 6.1 3.3 4.0 4.4 5.6 4.3 6.2 3.5 6.3 

-2.0 -3.0 10.0 
3.0 -2.0 19.0 
3.0 2.0 14.0 

-6.0 2.0 5.0 
10.0 9.0 13.0 

4.0 3.0 25.0 
-_---- -__-----___---- 

2.0 1.8 14.3 
5.5 4.3 7.0 
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Temporary Threshold Shift (dB): 3550 Hz center frequency, 129 dB peak SPL 

Frequency 0.125 kHe 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P46 13.0 31.0 29.0 27.0 25.0 32.0 20.0 28.0 6.0 14.0 13.0 1.0 -1.0 7.0 15.0 32.0 
P53 31.0 19.0 17.0 5.0 3.0 10.0 18.0 16.0 24.0 12.0 11.0 9.0 7.0 5.0 3.0 31.0 
so7 3.0 12.0 11.0 0.0 9.0 -2.0 7.0 -2.0 -3.0 -4.0 5.0 0.0 -1.0 8.0 -3.0 12.0 
SO8 16.0 14.0 12.0 30.0 28.0 16.0 14.0 22.0 10.0 18.0 16.0 14.0 12.0 20.0 8.0 30.0 
Sll 6.0 -5.0 4.0 13.0 12.0 1.0 0.0 -1.0 -2.0 3.0 2.0 3.0 2.0 1.0 0.0 13.0 

___"_'_"_______~~~~___~~~---~~~--_~~~____~_~__~~~~____"I"_~o 6.o 
20.0 

_____--__---_-~~~- 

4.8 23.0 
6.4 9.2 

Mean 13.5 13.5 13.5 13.5 13.5 11.5 13.2 12.2 7.3 8.2 8.5 6.5 4.8 8.2 
S.D. 9.8 11.8 8.7 12.4 10.6 12.1 8.1 12.2 9.8 8.1 5.6 6.0 5.6 6.4 

Frequency 0.250 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 

P46 19.0 47.0 35.0 43.0 41.0 48.0 46.0 34.0 22.0 20.0 -1.0 17.0 15.0 13.0 
w P53 27.0 25.0 23.0 21.0 29.0 26.0 14.0 12.0 0.0 8.0 7.0 5.0 3.0 11.0 
0 so7 23.0 12.0 21.0 20.0 19.0 8.0 7.0 8.0 17.0 -4.0 5.0 10.0 -1.0 -2.0 

30. Max 

11.0 48.0 
9.0 29.0 
7.0 23.0 

SC8 28.0 36.0 34.0 42.0 40.0 28.0 26.0 44.0 22.0 30.0 18.0 26.0 24.0 22.0 10.0 44.0 
Sll 0.0 9.0 8.0 -3.0 26.0 15.0 14.0 3.0 2.0 7.0 6.0 -3.0 -4.0 -5.0 -6.0 26.0 
520 24.0 22.0 20.0 18.0 16.0 24.0 32.0 22.0 30.0 28.0 16.0 14.0 22.0 10.0 18.0 32.0 

------~----~------~~~~---~--__________-____-____------__-______-____-______----------_~~~_~~~_~~~~~~--~~---------- 
Mean 20.2 25.2 23.5 23.5 28.5 24.8 23.2 20.5 15.5 14.8 8.5 11.5 9.8 8.2 8.2 33.7 
S.D. 10.4 14.4 10.0 17.2 10.4 13.6 14.4 15.9 12.0 13.4 7.2 10.0 12.1 10.0 7.9 10.1 

u1 

Frequency 0.500 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P46 25.0 33.0 51.0 49.0 37.0 44.0 52.0 30.0 28.0 16.0 5.0 13.0 11.0 9.0 7.0 
P53 33.0 21.0 29.0 27.0 25.0 12.0 20.0 18.0 16.0 24.0 13.0 11.0 9.0 7.0 15.0 
so7 45.0 44.0 43.0 22.0 31.0 10.0 9.0 10.0 9.0 -2.0 7.0 12.0 1.0 10.0 -1.0 
SO8 32.0 30.0 18.0 36.0 24.0 22.0 30.0 38.0 26.0 24.0 22.0 30.0 28.0 26.0 14.0 
Sll 14.0 13.0 12.0 11.0 10.0 -1.0 18.0 7.0 6.0 11.0 0.0 1.0 10.0 9.0 8.0 
520 26.0 14.0 12.0 20.0 8.0 16.0 24.0 24.0 22.0 30.0 18.0 16.0 14.0 22.0 10.0 

_____-____-___--__-------___--______---_________-___--__---__-_------_---__--_~-_ __-_--_ -----__ ._-_---------. 

Mean 29.2 25.8 27.5 27.5 22.5 17.2 25.5 21.2 17.8 17.2 10.8 13.8 12.2 13.8 8.8 
S.D. 10.3 12.1 16.5 13.4 11.5 15.2 14.7 11.9 9.0 11.5 8.3 9.4 8.9 8.0 5.8 

52.0 
33.0 
45.0 
38.0 
18.0 
30.0 

36.0 
11.9 



Temporary Threshold Shift (dB): 3550 Hz center frequency, 129 dB peak SPL 

Frequency 8.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P46 21.0 49.0 47.0 55.0 53.0 40.0 28.0 
P53 33.0 21.0 29.0 37.0 15.0 22.0 20.0 
SO7 43.0 42.0 41.0 40.0 19.0 30.0 17.0 
SO8 18.0 36.0 54.0 52.0 60.0 28.0 36.0 
Sll 2.0 1.0 -10.0 -1.0 -12.0 -3.0 6.0 
520 34.0 32.0 20.0 18.0 6.0 14.0 22.0 

---------___------ --------_--------- ------_ ------ ------_ 

Mean 25.2 30.2 30.2 33.5 23.5 23.2 21.5 
S.D. 14.6 17.1 23.2 21.4 27.8 16.1 10.1 

16.0 14.0 
8.0 6.0 

18.0 17.0 
24.0 22.0 
-5.0 4.0 
12.0 20.0 

.------ ----- 

12.2 13.8 
10.0 7.4 

12.0 1.0 9.0 
14.0 13.0 11.0 
-4.0 5.0 10.0 
20.0 18.0 26.0 

9.0 8.0 9.0 
18.0 16.0 4.0 

---_---__----______- 

11.5 10.2 11.5 
8.6 6.6 7.5 

7.0 5.0 3.0 
9.0 7.0 5.0 

-1.0 8.0 7.0 
24.0 22.0 10.0 
-2.0 7.0 -4.0 
12.0 20.0 8.0 

8.2 11.5 4.8 
9.5 7.4 5.0 

55.0 
37.0 
43.0 
60.0 

9.0 
34.0 

--___--- 

39.7 
18.1 



3550 Hz center frequency, 129 dB peak SPL 

Total number of cochlear sensory cells missing 

Animal 
number 

Inner 
.hair 
cells 

1st row 2nd row 3rd row Total 
outer outer outer outer 
hair hair hair hair 
cells cells cells cells 

P46 6; 23 57 61 141 
P53 104 142 238 484 
so7 22 98 109 92 299 
SO8 78 651 667 571 1889 
Sll 

; 
33 34 58 125 

s20 19 27 42 88 

Group mean 31 504 
S.D. 31 694 
S.E. 13 283 

Total sensory cell losses over octave band lengths of the 
cochlea centered at the frequencies indicated 

Octave band Inner 
center hair 

frequency cells 

Outer 
hair 
cells 

Group means 

0.125 kHz 1.3 47.5 
0.25 kHz 1.0 14.3 

0.5 kHz 1.0 10.0 
1 kHz 4.5 104.8 
2 kHz 15.2 184.8 
4 kHz 3.0 85.0 
8 kHz 4.0 40.7 

16 kHz 1.0 17.2 

Standard deviations 

0.125 kHz 1.2 27.8 
0.25 kHz 1.5 6.7 

0.5 kHz 0.9 6.0 
1 kriz 9.6 178.4 
2 kHz 21.8 338.1 
4 kHz 3.2 193.0 
8 kHz 4.7 56.4 

16 kHz 0.9 10.4 

309 
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Temporary Threshold Shift (dB): 3550 Hz center frequency, 134 dB peak SPL 

Frequency 0.125 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P15 47.0 
P16 42.0 
P25 32.0 
P32 32.0 
P40 30.0 
P60 41.0 

----_------- .------ 

Mean 37.3 
S.D. 6.9 

72.0 
40.0 
40.0 
50.0 
24.0 
40.0 

----__ 

44.3 
15.9 

72.0 
38.0 
38.0 
47.0 
35.0 
70.0 

67.0 
47.0 
26.0 
55.0 
40.0 
48.0 
----- 

47.2 
13.8 

59.0 46.0 
44.0 54.0 
14.0 12.0 
33.0 22.0 
35.0 33.0 
44.0 37.0 

45.0 33.0 
30.0 38.0 

0.0 18.0 
10.0 7.0 
23.0 22.0 
20.0 8.0 

---_--- ----__ 

21.3 21.0 
15.6 12.7 

31.0 29.0 
36.0 34.0 
16.0 14.0 

5.0 13.0 
21.0 20.0 
17.0 16.0 

26.0 24.0 32.0 30.0 
32.0 40.0 38.0 26.0 
12.0 10.0 18.0 16.0 
11.0 9.0 8.0 6.0 
19.0 23.0 12.0 1.0 
14.0 13.0 12.0 11.0 

.-____ .__----_ .------ ---_-- 

19.0 19.8 20.0 15-0 
8.4 11.8 12.2 11.3 

28.0 
44.0 

4.0 
4.0 

31.0 
23.0 

------- 

22.3 
15.8 

72.0 
54.0 
40.0 
55.0 
40.0 
70.0 

50.0 
16.8 

38.2 34.0 
15.0 15.4 

21.0 21.0 
11.1 8.6 

55.2 
13.9 

Frequency 0.250 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P15 59.0 84.0 
P16 72.0 40.0 
P25 44.0 52.0 
P32 44.0 52.0 
P43 40.0 54.0 
P63 55.0 64.0 

75.0 73.0 61.0 38.0 
48.0 67.0 54.0 64.0 
60.0 48.0 26.0 24.0 
49.0 57.0 35.0 24.0 
45.0 50.0 45.0 43.0 
63.0 62.0 48.0 31.0 

.----__ _------ .------ ------- 

56.7 59.5 44.8 37.3 
11.5 9.1 12.7 15.1 

27.0 
50.0 
12.0 
12.0 
43.0 
24.0 
---_- 

28.0 
15.7 

25.0 23.0 31.0 28.0 
48.0 56.0 54.0 52.0 
30.0 18.0 16.0 24.0 

9.0 17.0 15.0 13.0 
42.0 41.0 30.0 9.0 
22.0 31.0 10.0 18.0 

26.0 24.0 
50.0 58.0 
22.0 30.0 
11.0 10.0 
43.0 32.0 
17.0 26.0 

--------_____ 

28.2 30.0 
15.2 15.8 

32.0 30.0 84.0 
46.0 44.0 72.0 
28.0 16.0 60.0 

8.0 6.0 57.0 
31.0 40.0 54.0 
15.0 27.0 64.0 

Mean 52.3 57.7 
S.D. 12.1 15.0 

29.3 31.0 26.0 24.0 
14.1 15.2 16.1 15.4 

26.7 27.2 65.2 
13.5 14.3 11.1 

Frequency 0.500 kHz 

Animal\day 0. .042 -125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P15 51.0 79.0 87.0 
P16 56.0 54.0 52.0 
P25 46.0 54.0 62.0 
P32 36.0 44.0 51.0 
P40 40.0 54.0 45.0 
P60 71.0 70.0 100.0 

85.0 63.0 50.0 29.0 
61.0 58.0 68.0 44.0 
50.0 28.0 16.0 14.0 
49.0 27.0 16.0 14.0 
40.0 35.0 33.0 43.0 
88.0 54.0 47.0 30.0 

.------ ~~_____----________ 

62.2 44.2 38.3 29.0 
20.0 16.0 20.6 13.2 

27.0 
52.0 
22.0 

1.0 
22.0 
18.0 

.-_---- 

23.7 
16.5 

25.0 33.0 30.0 
60.0 58.0 46.0 
10.0 28.0 26.0 
-1.0 7.0 -5.0 
31.0 30.0 29,0 
37.0 26.0 34.0 

28.0 26.0 24.0 32.0 87.0 
44.0 42.0 40.0 48.0 68.0 
24.0 32.0 20.0 38.0 62.0 

3.0 2.0 0.0 8.0 51.0 
33.0 32.0 31.0 30.0 54.0 
33.0 32.0 21.0 23.0 100.0 

.----__ ~~~~~~-----_________------- 

27.5 21.7 22.7 29.8 70.3 
13.8 13.6 13.4 13.6 19.4 

Mean 50.0 59.2 66.2 
S-9. 12.6 12.8 22.3 

27.0 30.3 26.7 
21.4 16.4 17.0 



Temporary Threshold Shift (dB): 3550 Hz center frequency, 134 dB peak SPL 

Frequency 1.000 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P15 85.0 93.0 
P16 70.0 58.0 
P25 70.0 68.0 
P32 68.0 56.0 
P40 48.0 50.0 
P60 71.0 80.0 

----_--_ ------------_-__- 

Mean 68.7 61.5 
S.D. 11.9 16.3 

91.0 89.0 77.0 
76.0 85.0 72.0 
66.0 64.0 42.0 
53.0 51.0 39.0 
53.0 68.0 63.0 
79.0 78.0 54.0 

64.0 
72.0 
30.0 
28.0 
42.0 
37.0 

.----_- 

45.5 
18.3 

53.0 
58.0 
28.0 
16.0 
51.0 
40.0 

41.0 
56.0 
26.0 
23.0 
40.0 
38.0 

.--__-- 

37.3 
11.9 

39.0 

54.0 
14.0 
21.0 
39.0 
37.0 

37.0 34.0 
62.0 50.0 
22.0 20.0 
19.0 17.0 
28.0 27.0 
26.0 34.0 

.------- -----_ 

32.3 30.3 
15.8 11.9 

32.0 
48.0 
28.0 
25.0 
31.0 
23.0 

30.0 38.0 
36.0 44.0 
26.0 14.0 
14.0 12.0 
30.0 29.0 
32.0 21.0 
.------------ 

28.0 26.3 
7.6 13.0 

36.0 
42.0 
22.0 
10.0 
38.0 
33.0 

93.0 
85.0 
70.0 
68.0 
68.0 
80.0 

.__------ 

77.3 
10.4 

69.7 12.5 51.8 
15.2 14.2 15.6 

41.0 
16.3 

34.0 
14.3 

31.2 
8.9 

30.2 
12.0 

Frequency 1.400 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P15 73.0 98.0 89.0 98.0 75.0 62.0 61.0 59.0 57.0 
P16 68.0 66.0 74.0 83.0 70.0 70.0 56.0 54.0 52.0 
P25 70.0 68.0 66.0 64.0 42.0 30.0 28.0 26.0 24.0 
P32 68.0 66.0 73.0 81.0 49.0 38.0 16.0 23.0 31.0 
P40 68.0 70.0 13.0 58.0 63.0 42.0 31.0 40.0 59.0 
P60 45.0 64.0 63.0 72.0 48.0 31.0 24.0 42.0 21.0 

---_--_-___-----~_ ----__ .-------------_____----~___~~~--~~__--- .---___ 

Mean 65.3 72.0 73.0 76.0 57.8 45.5 36.0 40.7 40.7 
S.D. 10.1 12.9 9.0 14.4 13.4 16.7 18.2 14.4 17.3 

45.0 
70.0 
22.0 
19.0 
28.0 
30.0 

52.0 
58.0 
20.0 
17.0 
37.0 
38.0 

.--_---- 

37.0 
16.5 

50.0 
46.0 
28.0 
25.0 
31.0 
37.0 

48.0 46.0 44.0 98.0 
34.0 42.0 40.0 83.0 
26.0 24.0 22.0 70.0 
24.0 22.0 20.0 81.0 
30.0 39.0 48.0 73.0 
26.0 25.0 27.0 72.0 

.------- _--________--___---_~ 

31.3 33.0 33.5 79.5 
8.9 10.5 12.0 10.4 

35.7 
19.1 

36.2 
10.1 

Frequency 2.000 kHz 

Animal\day 0. -042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P15 69.0 102.0 83.0 97.0 
P16 80.0 68.0 86.0 82.0 
P25 70.0 68.0 66.0 64.0 
P32 74.0 82.0 79.0 71.0 
P40 90.0 44.0 65.0 70.0 
P60 72.0 70.3 79.0 78.0 

--____~----______-------_-_______---_ 

Mean 15.8 72.3 76.3 78.0 
S.D. 8.0 19.1 8.8 11.3 

79.0 66.0 
72.0 72.0 
42.0 30.0 
55.0 54.0 
45.0 53.0 
34.0 37.0 

55.0 53.0 
58.0 56.0 
18.0 26.0 
42.0 39.0 
33.0 42.0 
30.0 28.0 

.------__---_ 

39.3 40.7 
15.4 12.4 

61.0 
54.0 
24.0 
37.0 
31.0 
37.0 

59.0 56.0 54.0 
72.0 50.0 48.0 
32.0 10.0 28.0 
25.0 33.0 31.0 
50.0 29.0 43.0 
36.0 34.0 33.0 
.----------_- -_---_ 

45.7 35.3 39.5 
17.9 16.3 10.4 

52.0 
46.0 
16.0 
30.0 
32.0 
32.0 

50.0 58.0 102.0 
44.0 42.0 86.0 
24.0 22.0 70.0 
38.0 26.0 82.0 
31.0 40.0 90.0 
21.0 43.0 79.0 

.--_____--_-----__~~- 

34.7 38.5 84.8 
11.4 13.0 10.9 

54.5 52.0 
17.7 16.2 

40.7 
14.1 

34.7 
12.8 



Animal\day 0. .042 .125 .25 1. 2. 

PI5 96.0 89.0 11.0 15.0 73.0 60.0 
P16 80.0 68.0 86.0 85.0 72.0 72.0 
P25 72.0 10.0 68.0 66.0 44.0 32.0 
P32 68.0 76.0 63.0 71.0 49.0 28.0 
P40 32.0 46.0 67.0 62.0 47.0 45.0 
P60 71.0 80.0 79.0 78.0 44.0 37.0 

Temporary Threshold Shift (dB): 3550 Hz center frequency, 134 dB peak SPL 

Frequency 2.800 kHz 

6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

49.0 47.0 55.0 53.0 50.0 48.0 46.0 44.0 42.0 96.0 
58.0 56.0 64.0 72.0 60.0 48.0 56.0 44.0 42.0 86.0 
10.0 18.0 16.0 24.0 22.0 20.0 18.0 16,O 14.0 72.0 
36.0 33.0 32.0 29.0 37.0 25.0 34.0 32.0 30.0 76.0 
35.0 44.0 43.0 22.0 31.0 25.0 24.0 23.0 42.0 67.0 
30.0 28.0 37.0 26.0 34.0 43.0 22.0 41.0 33.0 80.0 

---~~__----~----~--~~~~~~~__-----~~~~~~~___--------~~~~_-~~~~________--_~___-----____---------------_______------- 

Mean 69.8 71.5 73.3 72.8 54.8 45.7 36.3 37.7 41.2 37.7 39.0 34.8 33.3 33.3 33.8 79.5 
S.D. 21.1 14.6 8.7 8.3 13.8 17.2 16.5 13.9 17.0 20.3 13.7 12.9 15.0 11.8 11.0 10.4 

Frequency 4.000 kHz 

Animal\day 0. -042 .125 .25 1. 2. 6. 9. 13, 16. 20. 23. 27. 29. 30. Max 

P15 75.0 100.0 81.0 89.0 67.0 54.0 53.0 51.0 39.0 37.0 44.0 42.0 40.0 48.0 46.0 100.0 
P16 72.0 60.0 78.0 67.0 64.0 64.0 50.0 58.0 46.0 74.0 42.0 40.0 48.0 36.0 44.0 78.0 
P25 52.0 60.0 58.0 56.0 44.0 12.0 10.0 18.0 26.0 14.0 12.0 10.0 18.0 6.0 4.0 60.0 
P32 58.0 66.0 63.0 61.0 49.0 38.0 26.0 23.0 21.0 19.0 17.0 15.0 24.0 22.0 30.0 66.0 
P40 48.0 62.0 73.0 78.0 33.0 41.0 31.0 40.0 29.0 38.0 37.0 31.0 40.0 39.0 29.0 78.0 
P60 65.0 54.0 63.0 72.0 28.0 21.0 24.0 22,o 31.0 10.0 28.0 27.0 26.0 25.0 27.0 72.0 

______-_______--------~~~~~_-~~~~_________-__________----~----~--------___---------__-_--___________----------____ 

Mean 61.7 67.0 69.3 70.5 47.5 38.3 32.3 35.3 32.0 32.0 30.0 27.5 32.7 29.3 30.0 15.7 
S.D. 10.9 16.6 9.3 11.9 15.9 19.5 16.4 16.8 9.1 23.7 13.3 13.0 11.6 14.9 15.1 13.8 

Frequency 5.700 kHz 

Animal\day 0. .042 .125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

PI.5 90.0 90.0 71.0 69.0 47.0 54.0 43.0 41.0 39.0 37.0 44.0 32.0 30.0 28.0 36.0 90.0 
?i6 68.0 66.0 84.0 83.0 60.0 60.0 46.0 54.0 62.0 70.0 38.0 46.0 54.0 32.0 40.0 84.0 
P25 44.0 52.0 50.0 58.0 46.0 34.0 32.0 30.0 8.0 26.0 24.0 22.0 20.0 18.0 26.0 58.0 
P32 48.0 56.0 73.0 81.0 39.0 38.0 26.0 33.0 31.0 9.0 13.0 15.0 14.0 22.0 20.0 81.0 
P40 38.0 62.0 73.0 68.0 53.0 51.0 41.0 40.0 39.0 48.0 27.0 31.0 40.0 29.0 38.0 33.0 
P60 67.0 66.0 55.0 84.0 40.0 24.0 26.0 34.0 33.0 12.0 30.0 29.0 18.0 27.0 19.0 84.0 

_______~~_____---------~~~-_~~~________----__________----___------------------------_-_--___________----__________ 

Mean 59.2 65.3 67.1 73.8 47.5 43.5 35.1 38.7 35.3 33.7 30.0 29.2 29.3 26.0 29.8 78.3 
S.D. 19.5 13.3 12.7 10.5 8.0 13.7 8.8 8.6 17.4 23.1 9.7 10.5 15.3 5.1 9.4 11.4 



* 

Temporary Threshold Shift CdB): 3550 Hz center frequency, 134 dB peak SPL 

Frequency 8.000 kHz 

Animal\day 0. .042 ,125 .25 1. 2. 6. 9. 13. 16. 20. 23. 27. 29. 30. Max 

P15 88.0 88.0 
P16 66.0 64.0 
P25 64.0 62.0 
P32 48.0 56.0 
P40 48.0 52.0 
P60 51.0 50.0 

---___-----_____-------- 

Mean 60.8 62.C 
S.D. 15.5 13.9 

69.0 67.0 55.0 52.0 41.0 49.0 
82.0 71.0 68.0 68.0 54.0 62.0 
60.0 58.0 36.0 34.0 32.0 30.0 
63.0 61.0 29.0 38.0 26.0 23.0 
65.0 68.0 23.0 51.0 41.0 20.0 
49.0 58.0 24.0 17.0 20.0 18.0 

64.7 63.8 39.2 43.3 35.1 33.7 
10.9 5.6 18.4 17.6 12.2 17.9 

47.0 35.0 
60.0 78.0 
18.0 36.0 
21.0 19.0 
29.0 8.0 
17.0 6.0 

--__---_----- 

32.0 30.3 
17.7 26.6 

32.0 40.0 
56.0 54.0 
24.0 32.0 
17.0 5.0 
37.0 31.0 
24.0 23.0 

31.7 30.8 
13.8 16.4 

38.0 36.0 34.0 88.0 
62.0 40.0 48.0 82.0 
30.0 28.0 26.0 64.0 
14.0 12.0 10.0 63.0 
40.0 19.0 19.0 68.0 
22.0 21.0 33.0 58.0 

.___----___-__ .-------__----- 

34.3 26.0 28.3 70.5 
16.7 10.7 13.2 11.8 













3550 Hz center frequency, 134 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer 
hair hair 
cells cells 

M 

Chinchilla P32D 

0.125 kHz 2.1 5.8 13.9 17.1 12.3 
0.25 kHz 0.0 7.6 0.3 10.0 6.0 

0.5 kHz 0.0 1.2 0.0 2.1 1.1 
1 kHz 0.8 7.0 6.7 14.4 9.4 
2 kHz 0.4 13.8 20.2 33.2 22.4 
4 kHz 1.9 65.7 67.2 76.1 69.7 
8 kHz 0.7 28.6 30.5 37.4 32.2 

16 kHz 0.4 0.3 0.3 0.3 0.3 

Chinchilla P4OD 

0.125 kHz 
0.25 kHz 

0.5 kHz 0.4 
1 kHz 8.7 
2 kHz 19.4 
4 kHz 3.1 
8 kHz 0.3 

16 kHz 0.7 

11.2 11.2 23.5 15.3 0.7 
2.1 0.9 3.6 2.2 0.1 
1.5 0.3 0.0 0.6 0.0 

36.2 35.5 22.7 31.5 6.7 
76.1 55.9 50.9 61.0 16.5 

7.2 10.6 26.9 14.9 0.1 
34.1 40.1 44.8 39.7 0.0 

2.2 0.3 0.3 0.9 0.0 

Chinchilla P60D 

? 
0.125 kHz 0.7 15.7 

0.25 kHz 0.0 16.1 
0.5 kHz 2.0 0.3 

- r 1 kHz 0.8 37.1 
2 kHz 4.3 80.8 
4 kHz 3.6 59.1 
8 kHz 0.0 16.6 

16 kHz 1.7 1. . 3 

outer 
hair 
cells 

outer 
hair 
cells 

outer 
hair 
cells 

Inner Outer 
pillar pillar 
cells cells 

0.0 

;*: 
0:o 
0.9 
1.1 
0.9 
0.2 

1.6 
0.0 
0.0 
0.0 
3.9 
7.5 
5.0 
0.0 

EI 
0.3 
5.7 

15.4 
0.0 
1.2 
0.0 

11.9 22.2 16.6 0.0 1.6 
19.8 22.6 19.5 0.0 0.0 

0.6 3.4 1.4 0.0 0.0 
33.5 32.2 34.3 0.8 4.2 
73.8 70.9 75.2 5.7 13.4 
57.8 63.2 60.0 2.3 15.9 
19.4 21.4 19.1 0.9 3.1 

0.3 1.7 1.1 0.0 0.0 
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Summary data for the group exposed to: 

3550 Hz center frequency, 139 dB peak SPL 

Animal # 

s44 

s54 

s59 

S67 

579 

S83 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

Completed the entire protocol 

341 



3550 Hz center frequency, 139 dEI peak SPL 

Preexposure thresholds (do SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

s44 18.0 13.0 3.0 6.0 2.0 5.0 14.0 
s54 25.0 4.0 4.0 
s59 24.0 
567 21.0 E 
s79 24.0 3:0 

z 
5:0 

S83 25.0 12.0 2.0 
________I__1______-____I________________--~~~~~-~~~~~~~~~~~~~~~~~~--~~~------- 

Mean 22.8 7.8 2.8 1.3 0.8 1.5 32 28 S.D. 2.8 4.2 1.7 2.4 1.9 1.9 f:; 2:l 2:s Z 

Postexposure thresholds (dB SPL) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

s44 67.0 52.0 
554 40.8 33.8 
s59 39.8 28.8 
S67 40.0 49.0 
579 34.6 29.6 
583 38.0 40.8 

Mean 43.4 39.0 
S.D. 11.8 9.9 

44.0 64.0 67.0 61.0 63.0 59.0 58.0 57.0 
27.8 33.6 34.8 42.8 42.8 42.8 43.8 40.8 
29.0 37.0 40.0 54.0 50.0 46.0 41.0 48.0 
33.0 53.0 56.0 50.0 58.0 50.0 55.0 54.0 
31.6 43.6 38.6 48.6 52.6 42.6 47.6 48.6 
31.0 33.0 42.0 32.0 44.0 38.0 45.0 40.0 

l________-__^__l______^q________i_____ .---ii-___-------___ 
32.7 44.0 46.4 48.1 51.7 46.4 48.4 48.i 

5.8 12.3 12.4 9.9 7.9 7.3 6.7 6.8 

Permanent threshold shift (d13) 

Animal\kHz 0.1 0.2 0.5 1.0 1.4 2.0 2.8 4.0 5.7 8.0 

s44 49.0 39.0 41.0 61.0 63.0 59.0 
s54 15.8 29.8 23.8 29.6 33.8 41.8 
s59 15.8 19.8 26.0 34.0 40.0 50.0 
S67 19.0 43.0 33.0 55.0 57.0 47.0 
579 10.6 26.6 26.6 42.6 36.6 48.6 
583 13.0 28.8 29.0 34.0 43.0 33.0 

---_-__l-__s__YI__-_________________p___-----~___ 

Mean 20.5 31.2 29.9 42.7 45.6 46.6 
S.D. 14.2 8.5 6.3 12.7 11.8 8.7 

57.0 
39.8 
48.0 
57.0 
52.6 
43.0 

49.6 
7.2 

57.0 53.0 43.0 
39.8 39.8 39.8 
40.0 42.0 44.0 
45.0 49.0 51.0 
42.6 44.6 48.6 
35.0 45.0 33.0 

--_-_______---------- 
43.2 45.6 43.2 
7.5 4.8 6.4 
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3550 Hz center frequency, 139 dB peak SPL 

Total number of cochlear sensory cells missing 

Animal 
number 

Inner 
hair 
cells 

1st row 2nd row 3rd row Total 
outer outer outer outer 
hair hair hair hair 
cells cells cells cells 

s44 314 1430 1611 1383 4424 
s54 174 2036 1792 1650 5478 
s59 450 1790 1754 1457 5001 
S67 318 1803 1838 1755 5396 
s79 131 1523 1414 1418 4355 
S83 298 1837 1806 1779 5422 

Group mean 281 5013 
S.D. 114 512 
S.E. 47 209 

Total sensory cell losses over octave band lengths of the 
cochlea centered at the frequencies indicated 

Octave band Inner 
center hair 

frequency cells 

Outer 
hair 
cells 

Group means 

0.125 kHz 4.2 70.5 
0.25 kHz 6.5 67.2 

0.5 kHz 4.5 382.7 
1 kHz 39.8 805.8 
2 kHz 80.8 983.8 
4 kHz 42.2 965.2 
8 kHz 35.8 979.3 

16 kHz 67.0 758.2 

Standard deviations 

0.125 kHz 4.6 69.7 
0.25 kHz 4.8 44.4 

0.5 kHz 2.5 161.7 
1 kHz 26.7 204.0 
2 kHz 79.3 29.7 
4 kHz 41.6 63.9 
8 kHz 33.0 32.2 

16 kHz 58.7 283.1 
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3550 Hz center frequency, 139 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
outer outer outer outer 
hair hair hair hair 
cells cells cells cells 

Inner 
hair 
cells 

Chinchilla S44D 

0.125 kHz 1 2 23 46 71 
0.25 kHz 3 13 6 28 47 

0.5 kHz 1 71 106 33 210 
1 kHz 27 139 213 78 430 
2 kHz 200 328 333 326 987 
4 kHz 21 295 300 257 a52 
8 kHz 41 317 327 309 953 

16 kHz 20 265 303 306 a74 

TOTALS 314 1430 1611 1383 4424 498 306 

Chinchilla S54D 

0.125 kHz 9 98 71 38 207 
0.25 kHz 13 77 9 32 118 

0.5 kHz 7 271 136 49 456 
1 kHz 39 306 292 248 846 
2 kHz 44 324 324 324 972 
4 kHz 13 323 323 322 968 
8 kHz 4 323 323 323 969 

16 kHz 45 314 314 314 942 

TOTALS 174 2036 1792 1650 5478 214 197 

Chinchilla S59D 

0.125 kHz 11 
0.25 kHz 6 

0.5 kHz 5 
1 kHz 22 
2 kHz 161 
4 kHz 100 
8 kHz 

16 kHz 

TOTALS 450 1790 1754 1457 5001 749 779 

6 
a5 

143 
300 
323 
322 
322 
289 

2 
la4 
301 
323 
322 
322 
289 

Inner Outer 
pillar pillar 
cells cells 

0 
0 

5: 
433 

; 
6 

: 
0 

32 
269 

1 
0 
3 

: 
0 

51 
100 

32 
10 
21 

1 
0 
3 

15 
70 
42 
47 
19 

5 la 0 1 
38 129 0 0 
26 353 2 4 

132 733 32 31 
323 969 338 288 
322 966 166 255 
322 966 116 117 
289 867 95 83 
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3550 Hz center frequency, 139 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Inner Outer 
pillar pillar 
cells cells 

Chinchilla S67D 

0.125 kHz 0 7 
0.25 kHz 2 12 

0.5 kHz 5 199 
1 kHz 61 320 
2 kHz 47 347 
4 kHz 91 348 
8 kHz 13 346 

16 kHz 99 224 

TOTALS 318 1803 

6 11 24 0 3 
5 12 29 0 0 

199 78 476 3 8 
333 338 991 128 131 
347 347 1041 70 113 
348 348 1044 135 149 
347 346 1039 4 16 
253 275 752 131 104 

1838 1755 5396 471 524 

Chinchilla S79D 

0.125 kHz 2 4 16 28 48 0 1 
0.25 kHz 3 3 8 37 48 0 0 

0.5 kHz 2 138 36 20 194 0 5 
1 kHz 81 314 304 280 898 165 112 
2 kHz 17 334 334 309 977 20 31 
4 kHz 10 334 334 334 1002 24 149 
8 kHz 

: 
327 332 333 992 21 89 

16 kHz 69 50 77 196 0 2 

TOTALS 131 1523 

Chinchilla S83D 

1414 1418 4355 230 389 

0.125 kHz 2 0.25 kHz 12 ?Z 
0.5 kHz 7 220 

1 kHz 9 313 
2 kHz 16 320 
4 kHz 18 320 
8 kHz 67 319 

16 kHz 167 306 

16 15 55 
8 9 32 

204 183 607 
313 311 .937 
320 317 957 
320 319 959 
319 319 957 
306 306 918 

: 
2 

1; 
26 

144 
260 

4 
.O 

5 
73 

113 
66 

122 
176 

TOTAL5 298 1837 1806 1779 5422 451 559 
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3550 Hz center frequency, 139 dB peak SPL 

Total sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Ianer outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Group means 

0.125 kHz 4.2 23.5 23.2 23.0 70.5 
0.25 kHz 6.5 34.2 7.0 26.0 67.2 

0.5 kHz 4.5 173.7 144.2 64.8 382.7 
1 kHz 39.8 282.0 292.7 231.2 305.8 
2 kHz 80.8 329.3 330.2 324.3 983.8 
4 kHz 42.2 323.7 324.5 317.0 965.2 
8 kHz 35.8 325.7 328.3 325.3 979.3 

16 kHz 67.0 244.5 252.5 261.2 758.2 

TOTALS 280.8 1736.5 1702.5 1573.7 5012.7 

Group standard deviations 

0.125 kHz 4.6 37.3 24.3 16.2 69.7 
0.25 kHz 4.8 36.6 1.5 12.6 44.4 

0.5 kHz 2.5 70.7 65.4 61.5 161.7 
1 kHz 26.7 70.4 41.4 103.7 204.0 
2 kHz 79.3 9.9 10.0 12.7 29.7 
4 kHz 41.6 17.5 15.9 31.3 63.9 
8 kHz 33.0 10.5 10.2 12.7 32.2 

16 kHz 58.7 91.9 101.5 91.3 283.1 

TOTALS 114.2 222.1 162.1 176.1 511.9 

Inner ,Outer 
pillar pillar 
cells cells 

0.0 1.8 
0.0 0.0 
1.2 4.2 

73.2 65.7 
162.2 147.3 

64.3 110.3 
49.2 65.2 
85.5 64.5 

435.5 459.0 

0.0 
0.0 
1.3 

60.5 
178.5 

68.2 
63.6 

100.4 

;:o" 
2.6 

47.7 
106.3 

92.2 
51.9 
69.4 

197.5 206.7 
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3550 Hz center frequency, 139 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer 
hair hair hair hair hair 
cells cells cells cells cells 

Chinchilla S44D 

0.125 kHz 0.6 1.0 11.5 23.0 11.8 0.0 0.5 
0.25 kHz 1.1 3.7 1.7 8.0 4.5 0.0 0.0 

0.5 kHz 0.3 20.4 30.4 9.4 20.1 0.0 0.0 
1 kHz 10.5 41.7 63.9 23.4 43.0 10.4 9.6 
2 kHz 79.0 96.1 97.6 95.6 96.4 78.8 78.8 
4 kHz 

1::; 
86.7 88.2 75.5 83.5 0.5 0.2 

8 kHz 93.2 96.1 90.8 93.4 0.0 0.0 
16 kHz 7.5 81.0 92.6 93.5 89.0 1.1 0.9 

Chinchilla S54D 

0.125 kHz 6.2 51.5 37.3 20.0 36.3 0.0 0.5 
0.25 kHz 5.1 23.1 2.7 9.6 11.8 0.0 0.0 

0.5 kHz 2.8 81.6 40.9 14.7 45.7 0.0 0.9 
1 kHz 15.9 96.8 92.4 78.4 89.2 9.9 4.7 
2 kHz 18.1 100.0 100.0 100.0 100.0 19.1 21.6 
4 kHz 5.1 100.0 100.0 99.6 99.9 6.1 13.0 
8 kHz 1.5 100.0 100.0 100.0 100.0 1.9 14.5 

16 kHz 17.7 100.0 100.0 100.0 100.0 4.1 6.0 

Chinchilla S59D 

0.125 kHz 7.6 3.1 
0.25 kHz 2.4 25.6 

0.5 kHz 2.0 43.4 
1 kHz 9.0 95.2 
2 kHz 67.0 100.0 
4 kHz 38.6 100.0 
8 kHz 31.5 100.0 

16 kHz 27.0 100.0 

3.7 
1.8 

E; 
100.0 
100.0 
100.0 
200.0 

2.6 
11.4 

4:.; 
1oo:o 
100.0 
100.0 
100.0 

3.1 
12.9 
35.7 
77.5 

100.0 
100.0 
100.0 
100.0 

Inner Outer 
pillar pillar 
cells 

0.0 
0.0 
0.3 

6E.i 
31:9 
22.3 
20.4 

cells 

0.5 
0.0 
1.2 
9.8 

89.1 
79.1 
36.3 
28.7 
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3550 Hz center frequency, 139 dB peak SPL 

Percent sensory cell losses over o-ctave band fr-egue.ncies 

1st row 2nd row 3rd row Comb. 
Inner outer 
hair hair 
cells cells 

outer outer outer 
hair hair hair 
cells cells cells 

Chinchilla S67D 

0.125 ,k.Hz 

0.25 kHz 

E 3.4 2.9 
1.4 

0.5 kHz 1:8 5::; 56.0 
1 kHz 23.2 93.8 97.6 
2 kHz 18.2 100.0 100.0 
4 k'Hz 32.6 100.0 100.0 
8 :kHz 4.6 99.7 100.0 

16 kHz 39.4 72.0 81.3 

Chinchilla S79D 

0.125 kHz :-: 2.0 8.1 14.2 8.1 
0.25 kHz 0.8 2.3 10.7 4.6 

0.5 kHz 0:7 40.2 10.4 5.8 18.8 
1 k'Hz 32.0 96.0 92.9 85.6 91.5 
2 kHz 6.8 100.0 100.0 92.5 97.5 
4 kHz 3.7 100.0 100.0 lOO~.O 100.0 
8 kHz 2.9 97.6 99.1 99.4 98.7 

16 kHz 3.2 22.6 16.4 25.3 21.4 

Chinchilla S83D 

5.3 
3.3 

21.9 
99.1 

1'0,O . 0 
100.0 

99.7 
88.4 

3.. 9 

a:*; 
96:8 

100.0 
100.0 

99,8 
80.6 

0.125 kHz 1.4 12.7 8.5 7.9 9.7 

0.25 kHz 4.8 4.5 2.4 2.7 0.5 kHz 2.8 67.2 62.3 55.9 613:; 
1 kHz 100.0 100.0 99.3 99.8 
2 kHz ;*: 100.0 100.0 99.0 99.1 
4 kHz 7:0 100.0 100.0 99.6 99.9 
8 kHz 26.0 100.0 100.0 100.0 100.0 

16 kHz 67.6 100.0 100.0 100.0 100.0 

Inner Outer 
pillar ,pillar 
cells 

E 

2E 
12:4 
24.1 

0.7 
26.0 

o"*: 
0:o 

31.2 
3.7 
4.4 
3.8 
0.0 

0.3 
1.3 
2.3 
5.0 

27.9 
52.7 

cells 

1.4 
0.0 
2.2 

38.4 
32.5 
42.8 

4.6 
33.4 

0.5 
0.0 
1.4 

34.2 

4::: 
26.5 

0.6 

2.1 
0.0 
1.5 

23.3 
35.3 
20.6 
38.2 
57.5 
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3550 Hz center frequency, 139 dB peak SPL 

Percent sensory cell losses over octave band frequencies 

1st row 2nd row 3rd row Comb. 
Inner outer outer outer outer Inner Outer 
hair hair hair hair hair pillar pillar 
cells cells cells cells cells cells cells 

Group means 

0.125 kHz 2.85 12.28 12.00 12.17 12.15 0.00 0.92 
0.25 kHz 2.53 10.17 2.05 7.62 6.61 0.00 0.00 

0.5 kHz 1.73 51.47 42.65 19.27 37.79 0.18 1.20 
1 kHz 15.72 87.25 90.38 71.28 82.97 13.72 20.00 
2 kHz 32.63 99.35 99.60 97.85 98.93 30.22 44.42 
4 kHz 15.78 97.78 98.03 95.78 97.20 12.00 33.38 
8 kHz 13.57 98.42 99.20 98.32 98.64 9.43 20.02 

16 kHz 27.07 79.27 81.72 84.53 81.84 17.38 21.18 

Group standard deviations 

0.125 kHz 3.21 19.67 12.80 8.24 12.28 0.00 0.68 
0.25 kHz 1.96 11.08 0.49 3.76 4.53 0.00 0.00 

0.5 kHz 1.05 21.60 19.66 18.86 16.52 0.21 0.73 
1 kHz 10.37 22.41 13.29 31.53 21.04 11.26 14.12 
2 kHz 31.91 1.59 0.98 3.13 1.57 33.15 32.14 
4 kHz 15.53 5.43 4.82 9.94 6.73 12.78 28.23 
8 kHz 12.79 2.72 1.56 3.69 2.63 12.33 16.17 

16 kHz 23.81 30.19 32.83 29.40 30.63 20.37 22.76 
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